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M I N" ITT E S. 



Ik the aprino; of 1876 the following invitation was sent to 
certain members of the medical profession to whom it was 
thought that it would be of special interest : 

AUKBICAK OTOLOaiOAt SooiETr. 
The jear 1876, being the Centennial AnniyerBary of the Independence 
nf tlie United States of America, wi]l be celebrated hy an Intemational 
EzpoBition in Pliiladelphia, and bj tbe assembling of nnmerons Inter- 
national Congresae?, among others of an Intemational Medical Congress in 
Philadelpbia, and of the International Ophthalniological Congress in New 
York. Believing that these events will bring to this country a number of 
gentlemen who take an active interest in Otology, and being desirona of 
taking advantage of this favorable opportunity for the institution of an In- 
ternational Otological Congi'ess, the American Otological Societj lia» 
deemed it eipedient not only to hold its own annnal meeting in New York 
City, on Friday, September 15, but also to issue a call for the assemblage 
of an International Congress on the same day directly after the probabla 
at^oornment of the Ophtholmolo^oal Congress. 

Yon are therefore respectfally invited to meet the members of the 
American Otological Society, in New York City, at 10 A. m,, of September 
15, 1878, for the purpose of instituting and carrying on an International 
Congress of Otology. 

Members of the medical profoision who take an active interest in 
Otology will also be invited, through the medium of tbe medical press erf 
this and other countries, to attend this Congress, but your services in this 
department of medical science iiave led iis to specially invite yon to ba 
present and to furnish a paper on some subject in Otology. 

A reply to any member of our committee on or before May 15, 1878, 
will facilitate the efforts ta make complete and pleasant arrangements for 
the reception of delegates. 

D. B. St. J. RoosA, 

20 East Thirtieth Street, AW Torlr, N. Y, 
Clabbnob J. Blake, 

Hotel Berkeley, Boston, Matt. 
IIebuah Knapp, 

35 West Tiemty-fourth Street, Neie York, y. T. 
J. Obse Ohsbn', 

12 Btacon Street, SotUm, Mau, 



tended to be printed, niiuuteB of tlie meetings, deoiMons of the 9001617, 
and correspoudcQce. All other 00m nraui cations and objects presented to 
the society by its members sball be returned to tbem at tbe end of tha 



The aroliives and funds of the society shall be in charge of the Secretary, 
who, at tbe close of each session, shall tranf-mit them to the Secretary ap- 
pointed for the next session. 

15. Tbe decisions of the soriety shall be taken vivd voee — a ballot may 
be demaoJed by five members, 

14. Tbe following order of business shall be observed in each session, 
unless otherwise decided by a majority of members present : 

1. Reading of minnles of preceding sepsion by tlie Secretary. 

5. Elejtion of moidbei's and appointment of coininittees. 

3. Reading of coiTespondence. 

4, Heading of reports presented to the society. 
B. Presentation of papers. 

6. Presentation of apporatas or specimens. 
T, Verbal communications, 

8. Dttormioation of tlie order of the day for the following meeting. 
IB. After the reading and discussion of each paper presented, the so- 
ciety shall decide as to whether it shall be referred to the publishing com- 

16. The tihove rules may be altered or annulled by a majority consist- 
ing of two thirds of tlie members present. 

The comtnittee further reported by advising that, aa a 
basis of organization, all members of the American Otological 
Society present, or wlio had signed the register of the Inter- 
national Otological Society, be adoaitted to membership with- 
out ballot. Adopted. 

The committee then presented a list of offlcera to be 
elected by ballot, in which all those who had registered were 
invited to join. The following were declared duly elected : 

D, B. St. John Roosa, M, D., New York City, President ; 

E. L. Ilolmes. M. D., Chicago, Ills., let Vice-President ; A, 
n, Bucli, M. D., New York City, 2d Vice-President ; J, S. 
Prout, M, D., Brooklyn, N, Y., Secretary and Ti-easiirer ; C. 
J. Kipp, M, D,, Newark, N. J., Corresponding and Asaietant 



A committee on business and membership wae then ap- 
pointed composed of Drs, C. H. Burnett, C. J, Blake, and 
S. J. Jones, ai'ter which the society adjourned for one hour. 
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Tlie committee further recommended the appointment of 
the following publication committee: Drs. Arthur Mathew- 
Bon and J. D. Rushmore, together with the Secretary and 
Assistant Secretary. Adopted. 

The following list of papers was also reported by the Bame 
committee, eome of whicli were read in full, some in abstract, 
and others by title. There was time for very little diBCUssion 
on any of them : 

I. A Case of Aspergillus in tlie Tympanic Cavitj. C. H. Bur- 
nett, M. D. 

5. On Primary Periostitis of iJie Mastoid Process. H, Knapp, M. I). 

8, Certain ModiflcatioQS of the Usual Metliotls of Treatment of Chronic 
Koa- Suppurative ImlanimatioQ of the lliddle Ear. 8. J. Jones, M. D, 

4. ACasoof EzostoBis of the Estemal Meatus operated oahy the Dental 
Lathe. Dr. A. Matliewson. 

6. A Case of Plustio Operation on fhe Auricle. Dr. A. Mathewson. 

6. Test-Sea tenoea for determining the Kearing Power. A. H. 
Bucli, M. D. 

7. Two Oases of Acute Inflammation of the Membrane of Sclirapnell 
A. H. Buck, M. D. 

8. A Sketch of the Early Deyelopment of the Ear witli a New Account 
of the Development of the Meatus Auditorius Externos, MembrBDa Tim- 
pani, and Middle Ear. D. Hunt, M. D. 

9. Hyperostosis of the Mastoid. J. Ome Green, M. D. 

10. On Gaseous Interchange in the Tympanic Cavity, Physiological Con- 
wderatioDS, and Therapeutic Applications. N, LSwenLierg, Paris. 

II. A Case of Abscess over the Mastoid Eegion, extending to the 
Squamous Portion of the Teuiporal Bone and involving the Brdn without 
Harm to the Auditory Apparatus. O. D. Ponieroy, M. D. 

12. Puper Dresaiaga for Perforations of the Memhrana Tympani. 
C. J. Blake, M. D. 

13. Eemarkable Case of Yertigo, follocring an Injury of the Middle 
Ear. E. L. Holraes, M. D. 

li. Perforation of the Membrana Tympani with no Premonitory Symp- 
tom. E. L. Holmes, H. D. 

15. On Syphilitic Disease of the Labyrmlh. D. B. St. Jolin Roosa, 
M. D. 

16. Report on Progress of Otology, prepared for the American Oto- 
logical Society. Drs. 0. H. Burnett, of Philadelphia, and C. J. Blake, 
of Boston. 

Dr. Knapp from the Committee on Organization introduced 
the following resolution, which was adopted : 



REPORT ON THE PROGRESS OF OTOLOGY, 

1875-1876. 



Anatomy and Physiology. 

Bv CHARLl^B H. BtJENETT, M. D., PhlladelphlB. 

Dr. tTKBANTecBiTSOB has reported the following interesting 
case of pecuh'ar epithelial formation on the nierabrana tj"m- 
pani: 

A physician in Vienna consnlted him for a pnrnlent otitis 
externa diffusa. The examination revealed a perforation of 
the membrana tympaiii in the under segment. The ease was 
treated with astringentSj and in two months all purulent 
symptoms disappeared. 

A month later, the disease in the external cana! Iiad 
entirely gone, but the drum-head, which wag in the maiii 
entirely normal, showed here and there several shining, white, 
and well-defined deposits, as though it were set with small 
pearls at these points. 

A second case with similar appearances was observed by 
Dr, Urban tsehitsch in a man fifty years old. Tonching these 
bodies with a probe revealed that they were very hard, and 
a tenotome was with difficulty pushed through them. Portioiia 
of these growths, examined under the microscope, revealed 
the presence of epithelium only. Cholesterine was absent, 
as shown by the microscope, and by chemical tests of sulphuric 
acid and iodine. 

The first-mentioned case was examined by Dr. Urban- 
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Berver could 6ee the entire nasal uavity, and the naso-pharyn- 
geal space at a glnnee, thus taking in at one time the whole 
tract from one tubal lip to the other, and from the insertion 
of the velum on one side to that on the other. By introduc- 
ing a laryngeal mirror into the naso-pharynx the changes in 
the mouth of the tube were observed. 

The following views were obtained : 

a. At rest. In the brigiit-gray fundus of the mouth, the 
wJle lie close upon each other, thus forming a bright-gray 
furrow, running from above downward, terminating on the 
floor in a small triangle. 

h. Wlien swallowing occurB, aa undulation takes place in 
the lower part of the mouth of the tube, beginning at the 
side nearest the nostrils. First there is a hollowing out, then 
an elevation of the floor into the opening of the tube, and at 
the moment of the greatest elevation of the same and of the 
tubal lip at the height of the act of swallowing, then for the 
lirst time the tubal cleft opens. It gapes first and widest 
below in the shape of a black triangle, the apex of which runs 
out into a black line whicli marks the upper boundary of the 
tubal cleft. Immediately after the structures fall back again 
to their position, and the wide cleft, which is not always of 
the same dimensions, disappears, and the fundus of the mouth 
of the tube is again bright gray in appearance. 

c. Phonation. During phonation the posterior tubal wail 
is uniformly moved backward, pushed away and up from the 
anterior wall of the canal, by the wedging in between them of 
the floor of the mouth of the tube. Only in singing a high i, 
or e (German), does the floor of the canal rise so high as to cause 
the cleft of tlie tube to become so narrow as to obliterate the 
triangle which usually appears at an ordinary act of swallowing. 

At such a time the tubal ridge (cartilage) and the velum 
are thrown into such lively vibrations, that one can easily see 
how these motions can be conveyed to the bony tympanic 
cavity and become the cause for the humming and buzzing 
experienced in the ear when i is sounded loudly and held. 

The cracking noise heard on swallowing may also be partly 
accounted for by the movement of the tubal cartilage. — {See 
review by Zaufal, Archives of Otology, vol. xi,, pp. 61, 62.) 
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Prof. Riidinger'B obBervations on the individual difFerence»'l 
in the size of the jugular fosea have been conducted npon thfl« 1 
skuJIs of one hundred and two adults (men, ehinapanzees, a 
gorillas). The rosulta are that seventy times the jugular fora- J 
men was larger on the right eide, twenty-seven times on then 
left ; only four in one hundred human skulls presented equal 
openings on each side. The least diiFerenee was one millime- 
tre; the largest, sixteen millimetres. The conclusions 
1. Both jugular foramina are, in their normal state, unequallyi; 
broad and deep. 2. This difference in size is neither the reeulti 
of a malformation nor of an osseous or suture-change in thai 
petrous part of the temporal bone and its surroundings. 3. Thw 
difference in size ia the result of tiie peculiar condition of thw 
sinus of the dura mater, which depends npon the variable: 
quantity of blood, flowing on one side from the surface of the- 1 
brain, and on the other from the cavities of the brain. 4. Th&J 
wide fossa jugularis on the pars petrosa appears to be a 
dividual peculiarity, which interferes neither with the eirci 
lation of the blood witliin the cavity of the skull nor with th« 
functions of the organ of hearing. 

Prof. Gruber has found in a temporal bone in his cabinel 
a rare anomaly, considtiug in a deficiency in the bone, extend? 
ing from the jugular foramen upward and backward. T 
opening is of irregular oval shape, one cm. long by thr 
quarters of a cm. wide, and lies between the styloid pre 
cess and mastoid incisure. Its irregular edge would seem i 
indicate that it was not a passage-way for a blood-vessel, bul 
rather, that it is purely a pathological process. The m 
portant consideration ia that the sinus beneath it was coveredll 
only by soft parts, and an ordinary incision with a bistoury ft 
the opening of a deep abscess beneath the mastoid proceaa 
might have penetrated tho sinus. 

Urbantsehitsch has pointed out some variations ir 
and position in the pharyngeal mouth of the Eustachian tub* 
of man. There may be great differences at these points in t 
same person, as well as in those of the same age. These diffi 
ences arc found only in the lower ends of the cartilaginouB, J 
walls of the tube. These walla may form at the mouth of thi 
tube, and (mly there, acute, right, or obtuse angles wit 
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ofher, or tlie antenor wall may be a mere button-like projection 
from tbe posterior wall. Be it remembered that the rariationa 
are foanJ only in the cartilage of the tnbe at its pbarj'nfi^al 
end ; above this point, a transverse section of tbe canal always 
reveals tlie well-known shape of a shepherd's crook. 

These diit'erences may, however, influence the shape of the 
pharyngeal mouth of the Enstachian tube. In some eases, the 
eliape and jiOBition of tbe menibranoua part of tbe anterior 
wall of the tube influence the calibre of tbe canal. The 
variations in this part of the tube may be in the form of an 
elevation or a depression, and are due to irregularities in tlie 
position of tlie inner lamella of the pterygoid process of the 
sphenoid bone, which sometimes ends immediately at the lat- 
eral, i. e., anterior cartilage of the tube ; but in others extends 
further backward and downward. 

In tbe first instance, the membranous tulje sinks forward 
into the pterygoid fossa, while in the second instance tbe un- 
usually low-descending lamella produces a prominence in the 
membranous tube. As a rule, tbe pharyngeal month is shaped 
like a pear, its base being soinstimes upward, in other cases 
downward. In some individuals tbe ostium pharyngeum is kid- 
ney-shaped. T!ie?e deviations in aliape are, according to our 
autbor, due to tbe ligamentum salpiugo-palatinum of Zuek- 
erkandi, wiiicb runs from the anterior wall of the tube to tbe 
palate. To these fibres, according to Urbantschitsch, a series of 
fibres runs forward from the ligamentum saljiingo-pharyngeum, 
which arises from the under end of the inner or posterior car- 
tilagimms wall of the tube, and the two sets modify the shape 
of the moutli of the tube. Zuckerkandl, liaving had a* op- 
portunity of examining the Eustachian tube of an elephant 
twenty-six years old, the petrous portion of which had, un- 
fortunately, been destroyed, gives, however, some interest- 
ing comparative points of difl'erence in the cartilaginous or 
pharyngeal part of this animal's tube. The naso-pbaryngeal 
space is comparatively small. The ostium pharyngeum is not 
found by ordinary inspection, as its position is not marked by 
any anatomical prominence. Careliil search must be made 
for it, when the course of the tube will be found to be nearly 
at right angles toward the tympajiic oavity. Tbe length 
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ration, the ambilateral chaogea of position in tlicj tulte& form 
with tlie velum palati an appearance of a half moon, convex 
upward, the eloping points of which are received hy tho 

months of tubes. 

The first fact learnfid by the observation of this case 
teaches that the mouth of the tube is widened in a direction 
backward and inward, but narrowed from above downward, 
during tlie acts named. The question whether the united 
effect of both these motions brings about an opening or a' 
closure of the mouth of the tube is next considered. By hia 
observation of the case alhided to, Prof. Lucee is con vinced that 
the mouth of the tube is narrowed, i. e., closed, by swallowing 
and phonation, which is in accord with the views of IticheL 
By placing a few drops of water in the mouth of the Eusta- 
chian tube of the patient, it was seen that every act of phona- 
tion or swallowing caused the water to fiow from the mouth 
of the tube into the pharynx and nostril, which result tends 
to prove that the tube was closed rather than opened by these 
act*, for, were it opened thereby, the water would have run 
b^kward into the tube and not out into the pharynx and 
iiosL'. This closure of the tube seemed to extend about one 
and a half cm. 

Prof. LuciE next considers the ohjective investigations on 
which rests the theory that the tube is opened by swallowing. 
1, The opinions respecting the function of the tensor palati 
mollis, as set forth by Valsalva and Kiidinger, are now held 
by most authors, viz., that it is a dilator of the tube. 2. The 
functions of the levator palati mollis are not so clearly defined, 
and the opinions on the subject are very diverse. The most 
general opinion, however, respecting this muscle, is, that 
when it contracts it must narrow the mouth of the tube. 
This narrowing, and consequent compression of the air, is so 
marked that it may bring about a p()sitive oscillation in the air 
of the tynipanic cavity, which is especially well seen by a bul- 
ging of the membrana tympani in cafies of its partial atrophy 
and consequent abnormal mobility. Therefore, the levator 
palati is considered, so far as concerns its relations to the tube, 
as an antagonist of the tensor palati, which is the view of 
Tortual, Von Troltsch, Politzer, ei al. 
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In Bwallowing, it ie conceded that the levator palati lifts 
tbe soft palate and narrows the month of the tuhe ; functions 
fully shown by the observations of Michel and others, 

Coneeming the tensor palati, Prof. Lucse thinks it has 
not yet been proven that it opens the tube during swallowing, 
but he thinks it highly probable that " this mnscio, right afler 
the completed act of swallowing, participates in the reopening 
of the tube, occurring simultaneously with the cessation of 
the action of the levator palati and the sinking back of the 
velum." 

Prof, Lucffl then shows, by manometric experiments on 
persons with pervious tubes but perforated drum-heads, that 
the first effect of swallowing, phonation, forced respiration, 
and aspiration, is to cause a positive oscillation in the 
manometric column. This is due "to the composite atmos- 
pheric oscillation which occurs in the naso-pharynx by the 
elevation of the velum, and extends to the ear through the 
tubes." 

Although Prof. Lucre proposes these explanations for what 
he terras error in the previous view concerning the meehflnieBi 
of the tube, he does not deny that, during the act of swallow- 
ing, the tubal muscles bring about a physiological ventilation 
of tlie ear. This ventilation of the ear is not brought about, 
according to this observer, by the opening of the usually 
closed tube, at swallowing, but by the fact that the usually 
patulous mouth of the quite loosely closed membranous-carti- 
laginous tube is powerfully compressed by swallowing, and 
after the act is opened again. 

The practical deductions drawn from these studies by 
Prof. LucEe are: That we may blow air into the middle ear 
by employing a movement which will cause the velum palati 
to hermetically close the naso-pharyngeal space. Such a pro- 
cess may be effected by prolonged phonation of the vowel o, 
which will cause the velum to rise, cut off the upper from 
the lower pharynx, and during this act air may be blown into 
the nares, and thence into the middle ear, by a powci-ful 
inflation with the hand-balloon. 

Prof. Lucie considers, both theoretically and experimental- 
ly, the question whether "the Eustachian tube is usually 



19 



The latter function is thus explained by Frof. LiicfB : I£ 
the membraoft tyrapani of a person of normal hearing be 
examined during the act of blowing the noae, which is an act 
midway between ordinary expiration and the Valaalvan in- 
flation, the membrane will be seen to move very distinctly, 
without any siraultaneoua act of swallowing. Further, if the 
membrana tympani of a person of normal hearing be exam- 
ined while his head is firmly fixed, it wilt be seen that, at 
each expiratory impulse produced by blowing the noae, the 
membrana tympani will bulge, especially at the upper and 
binder quadrant. It will also be observed that, with the ces- 
Bation of this expiratory effort, the membrana tympani will 
return, without any act of swallowing, to its normal position 
with more or leas rapidity. 

The conclusions reached by this observer are, that the 
Eustachian tube is not to be regarded ae a usually completely 
open tube, nor must we consider it an hermetically closed one. 
" It is, rather, a loosely closed tube, which is opened with more 
or leas ease, according to individual peculiarities, by fluc- 
tuations of atmospheric pressure in the naso-pharynx and the 
tympanic cavity," which theory, according to Prof. Luc£e, is 
perfectly tenable in view of the acoustic theory of audition, 
as well as in harmony with the experiments just alluded to. 

After the removal of a large tumor from, and a portion of, 
the right superior maxilla of a man twenty-three years old, 
Kicoladoni was able to observe by dii'ect inspection the move- 
ments of the mouth of the left Eustachian tube. 

This observer says : "Simultaneously with the contact of 
the soft palate with the posterior wall of the pharynx, where- 
by the hinder sui-faee of the velum lay almost m ^he same 
plane with the floor of the nares, the median or posterior wall 
of the tube, one cm. high, began its movement while the 
anterior or lateral wall apparently remained still. The rather 
rapid motion of this part consisted in the backward and 
slightly inward movement of tho under prominent edge of 
the medial plate of the tube, three millimetres from its posi- 
tion of rest ; at the same time, the lower boundary of the tbasa 
of Rosenmiiller became tightly stretched, and assumed the 
form of a salpingo-pliaryngeal arch, with an oblique plane, 
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open, then an explanation of the above-named sound on 
inflation, by Valsalva's method, must be looked for in the 
increased teusion of the drum-head by the angmented intra- 
tjmpanal pressure. 

This latter explanation is, in the opinion of Prof. Fletn- 
ming, entirely inadmisaible, for the following reasons : 

1, On aL'coiint of the several eases of apparent continued 
patnlence of the tube, and the consequent autophony, ob- 
served by Poorten, Riidiiiger, and Yule, upon themselves. 

2. Similar results as to autophony, produced by the pata- 
lenee of the tube, kept up by the use of the catheter, on 
others. 

Our author states that he has been able, ever since child- 
hood, to voluntarily open his Eustachian tube by certain mus- 
cular efforts, in a way which he cannot accurately explain. 
This action is not at all like the act of swallowing, and can 
be carried out whether nose and moutli are closed or opened, 
during inspiration, expiration, or during a pause in respiration, 
and upon one side at a time, or on both sides. 

Wiien free from catarrli the tube can be thus held open 
several minutes, during which time each inspiration and expi- 
ration can be heard as a louli, roaring sound. 

When the tongue is depressed for the purpose of examin- 
ing the pharynx, this peculiar act is performed easily only 
during expiration. It can be done with great difficulty, how- 
ever, during inspiration, but the tube cannot at such a time 
be held open. This muscular act is always accompanied by 
the well-known cracking in the ear, which is always a little in 
advance of the opening of the tube. 

The sensation in the drum and the resonance perceived 
upon phonation, whenever this voluntary act on the part of 
the. author is carried out, are unmistakably and completely 
identical with those brought about in him by the Valsalvaa 
inflation, and a simultaneous act of phonation. It is fair to 
conclude, then, that their canae is the same. But this canse 
cannot lie in an increase of intra- tympanal pressure and ten- 
flion o( the drum-head, for in the case just narrated such a 
condition of pressure cannot exist, since botli month and nose 
are open. The author, therefore, says : " Whoever continues 
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irregular. The general form uf tie anvil resembled the so- 
called body of the anvil, inasiniich as the processes were 
shorter and thicker than the normal. Tlie articnlar surface 
of the incus was perfectly normal. 

The stapes could not be found, but, as the other two ossi- 
cles were found, it is supposed by the author that the stupes 
was destroyed in the dissection. The fenestne were normal. 
The tympanic bone was attached to a fossa in front of the 
round window, and externally to the posterior edge of the 
ramus of the lower jaw, by a ligament 8 mm. long at a point 
14.5 mm. from inferior maxillary articulation. On the inner 
surface of the petrous bone was a porus acusticus internus, 
covered, however, with connective tissue, and ending in the 
substance of the bone. The inner mouth of the Fallopian 
canal was also wanting. 

The fonr conclusions of the author are : 

1, The tympanic canal represents the primitive tympanic 
cavity, or, in other words, the original second visceral cleft, 
i. e,, the cleft between the first and second arches which, on . 
one Bide, were transformed into a secondary month (throat). 

2. In this transformation of oseeons structures, the styloid 
process, the osseous Eustachian tube, and the bulla ossea, do 
not appear. 

3. Instead of these we find supernnmerary bones, the 
accessory under-jaw, and the accessory hyoid bone. 

4, Tlie position of the auditory ossicles outside of the mal- 
formed tympanum is explained by the fact that, in a nor- 
mally developing fcetus, they are found outside of the first 
visceral cleft. 

The accessory throat of this animal represents the primi- 
tive tympanum, and the bulla ossea, which forma later, is en- 
tirely transformed into an entirely different bone, so that the 
position of the ossicula auditus outside of the tympanic appa- 
ratus must be regarded as a necessary consequence of the 
primitive formation. 

"We must, therefore, conclude that the entirely irregularly 
formed tympanic canal, with its under-jaw and lips, represents 
the primitive tympanic cavity, which anomaly was brought 
about not by hinderance, nor yet by external mechanical forces. 
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nor by emotions of the mother, bnt according to the principlea 
of antholjsis, i. e., by a mode of development regular as to i 
law, but unusual as to its situation. 

There were many other anomalies in this case, as may \ 
supposed, connected with the tbroat-muacles and neighborins 
parts, which your reporter lias not thought necessary to meo* 
tion here further than to say that they are of interest espe- 
cially to the zoologiat. 

Dr. Urbautschitsch has made a series of measurements of. 
the ossicles of hearing, and has come to the following averages i 

TAe Hammer. — Tiie length of the malleus varies between 
7.0 mm. and 9.3 mm., its average being about 8.5 mm. Tha 
short process varies from 1.2 to 2.6 mm., being on the averaga 
about 1.6 mm. long. In two exceptional cases the Foliaa 
process was found to be as long as 2.5 mm. in a person thirty. 
years old, and 5.8 mm. in a man twenty years old. The han- 
dle of the hammer, from the short process to the tip, ■ 
from 4.2 to 5.6 mm.; average, t.O mm. 

The Anvil. — The distance of the upper end of the anvil's 
articular surface from tlie free end of the horizontal ramus ifl 
from 4.8 to 6.3 mm. ; average, 5.3 mm. The under articular 
surface is from 3,0 to 5.2 mm. distant from the anvil-stirrnp 
joint ; average, 4.6 mm. 

TAe Stirrup. — The length of the stirrup amounts to 

3.2 to 4,5 mm.; average, 3.7 mm. Its width, taken exactljj 
between the two rami, varies from 1.8 to 3.5 mm. ; average^ 

2.3 mm. Other meaBurements are given of various parts oj 
the stapes and of the other ossicles. All evince a larga 
amount of careful and accurate research, but space and time 
will not permit a fuller detail of them at this place. 

Dr. Weber- Liel has recently published the results of his m"* 
vestigations concerning the functions of the membrane of the 
round window. These experimental investigations were con- 
ducted with a view of determining that the membrane of the 
round window participates directly in the waves of sound 
transmitted to the air of the tympannm by the membrana 
tympani. Johannes Miiller inclined to this opinion, but the 
experiments of Schmiedekara and Hensen tended to decide 
the question the other way. 
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tion of soiiiid--wave9 from the oval winilow (L e., foot-plate of 
the stapes) through the labyrinth to the niembrana tyiiipani 
secundaria, the lahyrinth was opened and the vestibule ex;'o^ed 
from behind. After the fluid of the labyrinth had ese:iped, 
sound-waves, conducted by the membrana tympani to the 
labyrinth, produced no visible effect on the membrana tympaoi 
Becuudaria. This negative result is attributable to the loss of 
pressure consequent upon the escape of the labyiinth-flnid. 

For, when the cochlea was sawed transversely thruugh, 
and a narrow glass lube placed in the thus transversely-cut 
Bcala tympani, so that both in the tube and the scala, to which 
it was joined, the column of water could be elevated and de- 
pressed at will, once more pressure was brought to bear upon 
the labyrinth side of the membrane of the round window. 
Upon now closing the tympanic cavity, excursions became 
once more visible when the sounds of organ-pipes or the voice 
were conveyed to the ear. 

In 1860 Politzer showed that the tensor tympani is sup> 
plied by a branch of the motor division of the fifth nerve 
{Meismer's Jahresbericht, p. 583). Lately, Voltolini ("Vir- 
chow'a Archiv," Band Ixv., p. 467) performed a series of ex- 
periments, which have led him to the following conclusions : 

1, "Irritation (by electricity) of the trigeminus produces 
distinct and poweriiil contractions of the tensor tympani, 
which can be kept up for some time on the dead animal ; 
these contractions can almost always be produced, even by 
weak streams of electricity." 

IV. " With some of the preparations a glass tube was ce- 
mented to the temporal bone, and through this tube (the laby- 
rinth being undisturbed), by means of a rubber pipe, sound- 
vibrations were conveyed to the bones of the head. No ex- 
cursions were perceptible, either with the tympanum opened 
or closed." 

2, Tile same result can be obtained by irritation of tte 
facialis, but usually only by strong electric currents, and the 
irritability is generally soon lost. 

3, During this contraction of the tensor the drum-head ia 
drawn strongly inward by means of the manubrium; but, of 
course, these excursions of the drum-head vary in different 
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auimals ; in Gninea-pigB tliey are bo small as to te undistin- 
guiehable iinlees one uses an indicator, fastened to the mein- 
brana tympani. 

4. During such a contraction of the tensor, and the conse- 
quent tension of the membrana tympani, a simultaneous as- 
cent of the lymph, in an opened semicircular canal, becomes 
Tisible in the dead animal, and when the tension is removed 
the fluid sinks back. 

5. In no instance, neither by excitation of the trigeminus 
nor of the facia! nerve, nor even by mechanical movement of 
the stiiTup, was a simultaneous movement in the membrana 
tympani secundaria visible, not even by microscopic observa- 
tion of a reflection, or of an indicator attached to the mem- 
brane. 

6. During irritation of the trigeminus, and the consequent 
contraction of the tensor t.ympani, there ensues a contraction 
of the palatal muscles, and an opening of the Eustachian tube, 
for the anterior membranous wail is drawn away from the 
posterior cartilaginous tubal ridge. The fact that the tensor 
tympani cas be put into motion by oxoitation of two cerebral 
nerves, as above stated, may, according to Toltolini, be used 
as an explanation of the power the muscle has of both volun- 
tary and involuntary movement. In one of his experiments 
Toltolini observed that excitation of the facial nerve produced 
contractions in the tensor tympani and stapedius muscles. 
"Such a process," says the observer, "is of the highest im- 
portance in the act of hearing, if indeed such a process occur 
in the lining ear, which is not to be doubted ; in such an event 
the stapedius muscle acts as acheclr on the movement of the 
hammer (Joe. cit., p. 479). The reflex movements of the tensor 
may be accounted for by the branch of the trigeminus which 
passes through the otic ganglion." Then arises, as Voltolini 
suggests, the important question, whether the fibre from the 
facial nerve, supplying the tensor, also passes through the otic 
ganglion, or goes directly from the facialis to the muscle; in 
the latter case the muscle would evidently possess the power 
of voluntarj- motion. Although no one has demonstrated 
that a branch of the facial nerve does pass directly to the ten- 
BOr tympani, the muscle certainly possesses the power of vol- 



Eihoiit t.lio middle and running inatJintly to llio tip. Tiii» nc- 
oiirred wlienover the cotton swub wns turned and preBsed up- ■ 
ward and tbrwiird. Tlio eamo kind of Heiiaation, ttiougli lens 
intoniw, occurred wlieiiovcr RBtringonte were poured into the 
oxtoriini anditf<ry cHMnl, At no time wnM any sensatiori of 
tnnto oxcitod, Tlie writer expresses the opinion that tliis 
Htinfiation wm tiie result of mechanical irritation in one in- 
ntanoe, and in the otlior of chemical irritation of tlio oliorda 
tynipani. 

" Thoro in," Bays Dr. Carl, " no other nervo in iliis region 
wliiiOi eoiild be responsihlo for nuish n plionoinenon, and fui^ 
tliorniori', I lietieved, from this experiment, there wore no gus- 
tatory filti-OB in tho chorda, for, if Its eenuihle lihres respond to 
an excitation, wliy should not thu flbros of tnste, which might 
bo tlioru also, reply to irritation ? . . , . How great was my 
astonlHliinent when Prof, ['isk, my honorixi instructor, whom 
I lia<l made ac(]uainto<l with the facts of tho case, in tORtinf^ 
tho antiiriwr parts of the tongue, found coniploto loss of taste 
for everything on tho loft side." 

In rocftpitutation tlio author says ; " Tliia is a caae *hicfi 
pro«ont», with a chronic destructive process continod to the 
tympanic cavity, u distinctly circumacril>od paralysis of ta&te 
on the corresponding sido of tho tongtie. At tho same time, 
nevertheless, tlio oitlinary sensibility of the tongue is not only 
intact, AH id soen wlien adetjuate stimulation is uxed, hut also 
irritation of tho dionla tympani in the tympanum produces 
KcnuationM on tlio corrceponding parts of tho tongue. ... I 
also bolievu I am jnntificd in supposing that the pathological 
prooess is, so far, confined to tlio cavum tympani, because 
ilicri! ai-o no symptoms which point t^> its passa^ into the 
dcopcr j)artB of tho petrous bono. Tlio facial nerve is nor- 
nud, and tho inner ear retains its function, as shown by tosta 
of tuning-l'ork and watch." 

Thoro havo Ikjou no luBmorrhngoa IVom the ear ; but Br. 
('art believes the diitease of the tympanum and the paralysis 
of taste are not indopondont of each other; in tact, ho thinks 
tho hitter is entirely dependent on tho former. He further 
ittiitori thiit " it is ahmird to suppo^^u that a pathological process 
in tho tympanum could Imvo destroyetl part of tho tibros ot 
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the cliorda, and left the reat whole. Suppose an explai 
tioii of the process is sought ia the ulceration of the muct 
membrane covering the nerves which pass through the 1 
panic cavity, and a consequent atrophy, brought aboat 1 
pressure from inspissated pus, etc.. still a partial and, pbjei 
logically, a circumscribed destruction of the chorda 
impossible. And, since the sensible and secretory elemeql 
of thf chorda are promptly stimulated, the natural concluBittf 
follows that DO lesion in the chorda tympani has occur 
The observer then propounds the question, " What n 
are there in the drum-cavity, the destruction of which i 
bring about paralysis of taste ? " 

And he comes to these conclusions : 

" The course pureued by tlio gustatory fibres runnii 
from the anterior part of the tongue to the brain are, in sbori, 
a& follows : They first enter tlie lingual branch of the trigem- 
inus, and, while moat of them, as I believe, reach the gloBBO- 
pharyngeuB by the way of the otic ganglion, petrosus supw^ 
ficialis minor, tympanic plexus, and petrosal ganglion, paj j 
hapsa small amount of them, varying in individuals, pass int6| 
the chorda tympani, and thua, through the tyiupanic cavity, 
reach with the chorda the facial nerve, in the tract of 
which they go to the geniculate ganglion. From this point, 
Tinder the name of ramus com. nervi fac. complex, tympan., 
they are distributed to the tympanic plexus, and thus reach, 
a second time, the pharyngeal nerve in the tympanic cavity, 
in common with the fii'st-named part, from tbe otic ganglion 
If the tympanic plexus is destroyed, as it would s 
from what haa been said above, it becomes apparent why ti 
chorda remained dnmb respecting the sense of taste." 

It seems but justice to mention here some of the C 
tious urged by Prof. Voltolini {M. f. 0., No. 3, IST-**! 
against the reliabihty of the obaervationa and deductioiiB 
made by Dr. Carl. 

The case is a very important one, but Prof. Voltolini 
thinks that an error has been made in the premises, namely, 
that " the chorda was irritated by the cotton swab." He 
further states that, in his opinion, the chorda tympani ha»-| 
been destroyed in the diseased tympanum. 
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" For, if the metnbrana tympani is entirely gone, as it is 
according to Dr. Carl's statement, made, preeumably, on the 
authority of Prof, "von TrSltsch, who is his physician, then 
the cliorda tympani must be visible, if it be present. The 
hammer, too, must be destroyed, for, were it still present, 
Dr. Carl could not have swabbed out liia ear so freely with- 
out pain. If, then, the membrana tympani and hammer 
are gone, and the mucous lining diseased by a chronic puru- 
lent process of seventeen years' duratiun, how can the 
chorda tympani have escaped ! This were too much to sup- 
pose for so delicate a nerve," 

In reply to the theory of Dr. Carl, that the loss of taste 
might be ascribed to the destruction of Jacobson's nerve on 
the promontory, Voltolini says: "This nerve is pretty well 
covered by lying in a relatively deep, bony groove on the 
promontory, and is it fair to presume that it has been de- 
stroyed, white the chorda tympani, normally lying entirely free 
in tiie tympanum, should have escaped a destruction which has 
invaded the membrana tympani and the malleus? .... The 
destruction of the chorda tympani would account for loss of 
taste, jnst as it has in other instances. If, notwithstanding 
the paralysis of taste, sensation was excited when tlie upper 
edge of the annnlus tympanieus, i, e., the region where the 
external auditory canal unites with the tympanic cavity, was 
touched, the case becomes simply one of reflex action." 

" How this is," says Voltolini, " cannot be at once shown, 
but we would mention that the lingual nerve and the auricu- 
lo-temporal nerve arise from a common trunk, namely, the 
sensitive inferior root of the third branch of the trigeminus. 

" When the auricular branch of the pneumogastric nerve 
is irritated in the external auditory canal, patients cough ; 
but they do not cough because they teel a tickling in the ear, 
but because they feel a tickling in their throat, and yet only 
the auricular branch has been irritated." 

Prof. Ednard Hofmann, of Innsbruck, has corroborated 
in the main the observations of Weudt and Wreden upon the 
condition of the ear in a new-born child. 

In a paper entitled "Premature Respirations in their 
Forensic Eelations," Prof. Hofiuauu makes these conclusions : 
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tic nerve, are sparsely arranged, but they are large, and sup- 
plied with long, thick, bristle-shaped cilia ; they increase, 
however, in number, toward the opposite pole of the aural 
Bftc, but decrease in the size, length, and thickness of their 
ciha, in such regular progression, that in the more distant cir- 
cuit of this pole close concentric rows of the smallest ciliated 
cells, with the shortest and most delicate cilia, are found. At 
the pole opposite to the point of entrance of the acoustic 
nerve, a lateral view reveals a thickening of the wall of the 
aural sac, including about one-sixth of the internal surface. 
Viewed from above, this thickening appears like a spherical 
disk, around which the smallest cells, just alluded to above, 
stand in very close circles. The round disk is the acoustic 
organ in the ear of the pterotracbea. Its middle point is 
formed of a large cylinder-cell, the broad base of which is 
raised above the wall of the aural sac. This is named the 
centra! or middle cell, and is crowned on its upper surface 
with a wreath of delicate, closely-placed and stiff rods — the 
acoustic rods. The surface of the cells looks like a horny 
pad, in which the acouatic rods are placed perpendiculai'ly. 
Their stiff bases can be traced far into the cells. TJie 
relation of the acoustic nerve-fibres to these rods, and to the 
"middle cell " of the acoustic organ, is remarkable. In front 
of the point of entrance of the acoustic nerve the fibrillse 
epread out beneath the epithelinm like meridians on a globe, 
and run in myriads toward the acoustic organ. There they 
enter the " middle cell," and it will be seen that each of the 
rods scattered over the surface of the cell unites with one of 
the finest acoustic fibrils in the cell. 

It cannot, therefore, be doubted that the aforesaid stiff 
rods must be called the real terminal apparatus of the acous- 
tic nerve, and the "middle cell" a true acoustic cell. The 
" middle cell " is divided by a relatively wide space, and sur- 
rounded by a circle of cylindrical or finger-shaped cells, of 
which one at least can be certainly shown to be an aco'UBtic 
cell, crowned with similar acoustic rods. 

This circle of acoustic cells is closely surrounded by sev- 
eral concentrically crowded layers of cells, which, on account 
of their evident connection with auditory nerve-fibrils, may 



be styled a circular ganglion. To this the compact conceii 
trie circles of the smallest ciliated cells are attached. Oi 
freali living speciuiena the stift' rods of the acoustic cells, tht 
acoustic rod^, can be very easily distingiiiBhed from cilia. 

The acoustic rods are very transparent, uniformly cjlin^ 
drical, and supplied on top eitlier with »■ delicate bntton-Iikt 
end, or with a circular terminal surface. The cilia are broac 
at the base, tenninating above in a delicate vibratile point 
and when in the fresh state are far less trapaparent. 

The a<:tion of the cilia in the ear can be studied in thi 
larger transparent specimens dnring life, without the leaal 
injury to the parts, and in the investigation comparatively 
high power of the microscope can be used. The aural sac lief 
immediately under the general surface of the body ; the undei 
transparent portion of the animal's body acts like a thick 
object-glaas. It will then be seen that the cilia, which, in a 
state of rest, lie against the inner wall of the labyrinth-sac, 
with their points turned toward the auditory organ, suddenly 
rise up, by reflex irritation, when the animal is roused by a 
sharp soiiud, and cast the otolith against the acoustic organ. 

This change of place on the part of the otolith is brought 
about by the gradually decreasing length of the cilia in the 
direction of the acoustic organ ; the smallest cilia, which sur- 
round most closely the acoustic organ, are placed opposite the 
otolith, lilte bumpers on the railroad-car, in order to break the 
force of the blow coming against the stitf, immovable acoustic 
rods. 

These observations have been corroborated by later experi- 
ments by Prof. C. Claus, of Vienna. He, however, believea 
that the small ciliated cells which closely surround the acous- 
tic organ are also true acoustic cells, but this view is not based 
on observation of the animal in life. 

Dr. Hermann Deunert has written an article of the greatest 
importance respecting testing hearing in eases of unilateral 
destruction of the cochlea. 

He thinks that there must have been some error of obser- 
vation in those cases of destruction of the cochlea, recently 
reported as retaining hearing on the affected side. He inclines 
to the opinion of Schwartze that " the probable cause of 
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the error in these eases lies in t!ie impossibility of complete 
exclusion of the perfect ear fcom participating in the hearing 
of the tests employed." 

In the consideration of this subject two points must be 
borne in mind: 1. Whether a process which destroys the 
cochlea would leave the structures of the vestibule so far in- 
tact as to be able to perceive sound; and, 2. How far these 
structures, in any case, are concerned in the act of hearing, 
especially in the perception of speech. 

A discussion of such a point the author considers desirable, 
because an endeavor has been made of late to define the con- 
sonants as sounds having fuudamental notes with a given pitch ; 
and then, in accordance with the present theory of the function 
of the cochlea, to ascribe to the latter alone the understanding 
of speech. Tlie writer then states his views on the mode of 
bearing in general thus : " We shall not, perhaps, be wrong in 
supposing that we hear all sounds with the structures of the 
vestibule, but indistinctly and with undecided limits ; the co- 
operation of the cochlea gives to that which is heard its finer 
shades, form, etc, We Ae^w with the vestibule ; we understand 
with the cochlea." 

He further states that he is of the opinion that the entire 
mechanism, from the drum-head to the stirrup, is of impor- 
tance, chiefly in respect to the acoustic processes in the vesti- 
bule, in which, at every in-and-out movement of the stirrap, 
the vestibular contents are excited summarily as a whole, since 
the sound-waves aa motor forces operate mechanically against 
the drum-head, as on a plane surface, while in the cochlea the 
musical tones are immediately taken up. At a future time 
the author proposes to publish further views on this point. 

He does not believe that speech is a simple musical pro- 
eess, and he gives the following reasons: " We often find, in 
testing hearing, that the perception of speech does not stand 
in a proportionate relation to the perception of musical notes ; 
further, the improvement which occui-s upon using the catheter, 
or the application of the artificial drum-head, is not always 
equal for both. 

"Again, a number of words, especially those in which a 
number of consonants occur, remind one so strongly of noises, 
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that it IB diflBcult to draw a line between a word composed of 
tones and a noise. Hence it would be necessary to resolve 
every perceived sound in the cocblea, a Biippoeition against 
which the occurrence of vestibular structures in animals with- 
ont a cochlea would necessarily militate." 

He therefore concludes that a perfect cooperation of vesti- 
bnle and cochlea is necessary for perfect hearing, and he also 
thinks that those cases have been incorrectly observed in 
which, though the cochlea is lost, hearing was said to be good, 
and that the apparent hearing m the diseased ear is due to Uie 
perception of sound in the good ear. This he has conclusive- 
ly proved by a case recently observed in the clinic of Prof. 
Lucfe, of Berlin. Without giving the particulars, it is only 
necessary to state that Dr. Dennert removed from the right 
auditory canal of a boy, seven years old, a sequestrum, which 
on examination proved to be the entire cochlea, with a part 
of the vestibule. The hearing, tested immediately after the 
removal of the cochlea, as well as repeatedly afterward, always 
gave the same result. The boy, with hia good ear tirmly 
stopped, heard moet of tlie numerals repeated in a loud whis- 
per near the affected ear ; he also heard ordinary words spoken 
in moderate tones. He did not hear the ticking of a watch 
pressed close on the diseased ear, nor did he hear it when the 
watch was pressed on the mastoid process, nor on the temple. 
Notes of tuning-forks of various pitch were not perceived, 
neither with nor without resonators. If the tuning-forks were 
placed on various parts of the head, the boy could not localize 
the note in any particular ear, which peculiarity Dr. Dennert 
has noticed not unfrequently before in cases of positive tini- 
lateral and deep disease of the labyrinth. A low whisper the 
pfttient could not hear, not even when the cautions detailed 
below were observed. In order to find out what part the 
well ear had in hearing speech used as test, Dr. Dennert, 
together with Prof. Lucae, tried the following method ; 

The well ear, which, when firmly stopped and turned 
toward the source of sound, could still hear, very correctly, a 
whisper repeated at a distance of six feet, was kept firmly 
stopped, while the affected ear was alternately stopped and 
unstopped. The result as to hearing was entirely unaltered 
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hj the alternate opening and closing of the diseased ear. 
In cases of considerable one-sided deafness, when the per- 
ceptive power of the other ear remains good, the above-named 
observers always test the hearing for speech in the manner 
just described. "In order to prevent errors arising from the 
sense of feeling, a thin piece of paper may be held before the 
ear examined. If it is found that the ear tested hears better, 
both quantitatively and qualitatively, when opened than when 
it ia closed, the hearing must be ascribed to it ; but if the result 
remains the same with the ear opened and closed, then what- 
ever hearing ia found must be ascribed to the other ear. 

" This method of testing the hearing is not only important 
in detecting one-sided deafness, but also for detenuining the 
degree of one-sided hardness of hearing, because without these 
cautions the latter might be considered entirely too slight," 

Prof. LucEe contributes a paper on the same subject, with 
special reference to the present methods of testing the hearing. 
He narrates a case of loss of the cochlea, in which there was, 
apparently, hearing in the diseased ear, but which he shows 
to have been due to the hearing power of the good ear. 

The method employed in testing this case was that already 
described in the reviews of Dr. Dennert's paper. Prof. Lucte 
says : " This case shows that, even when the good ear is closed, 
a low whisper could not be used as an isolated teat for the 
deaf ear. Patients with normal hearing can hear whispers 
near their ears when both ears are stopped. Tliis might be 
considered due to imperfect stoppage of the auditory canal." 
This may be the case sometimes, but that a low whisper may 
be heard, even when the auditory canal is absolutely hermeti- 
cally closed, is shown by the history of a case of congenital 
deficiency of the auricle and external auditory canal, which 
was observed by Prof. Lucw in 1869. 

"Siegfried M., twenty-three years old, has alwaj^s, until 
the present time, enjoyed good hearing. The latter has become 
impaired, within a few weeiis, on account of a severe cold in 
the head. His speech is perfect. On ioth sides there is com- 
plete carUlaginoua closure of the auditory canals. Words 
spoken with moderate loudness are heard three feet on the 
right, and four feet on the left side. A whisper is not heard 
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at all on the right aide, bnt, on tlie left eide, wLi8j>ered nnm- 
bere, as, for example, 606, are distinctlj heard, wlieu repeated 
near the auricle. There is chronic naso-pharj'ogeal catarrh. 
Auscultation on the mastoid process reveak loud, moist rdles 
daring inflation of the tympanum with tlie Euatacliian cathe- 
ter. After the air-douche a low whisper is heard on the right 
aide, near the ear, and on the left side more tlian one foot 
and a half." 

It IB, therefore, says Prof, Luc£e, highly important, if we 
wish to avoid the grossest errors, that always, in every case of 
unilateral functional disturbance, the ear to be esamined 
should be alternately closed and opened during the testing 
with speech. By rtbserving these precautionary measures in 
the future, a large number of useless remedies and wonderful 
cases of one-sided deafness will disappear from our hterature, 
as the latter have beon really nothing more tlian permanent 
improvement in the hearing of tbe sligbtly-affected better ear. 

This valuable article closes with the remark " that the case 
ef destruction of the cochlea alluded to is of importance in de- 
ciding the diagnostic worth of so-eailed bone-conduction, for it 
shows that, in unilateral necrosis of the cochlea, the tuning- 
fork, placed anywhere on the cranium, is by no means uni- 
ibrmly lieard only in the well ear," 

At the International Congress of Medical Sciences, held at 
Brussels, September, 1875, Dr. Delstanche, ^ri«, opened the 
discussion on " the methods of measuring tbe hearing and 
registering its degree in a uniform manner for all countries." 
The following conclusions were given : 

1. In the normal state, the ear perceives indifferently and 
equally well all the noises which fall upon it, no matter what 
their nature may be ; so that a simple aconmetre (a single 
sound) might be adopted as a common measure of hearing for 
all countries, 

But, in a pathological condition, the hearing varies accord- 
ing to the individual; deafness is sometimes partial, and is 
conlined to noises and isolated sounds, as though some notes 
were wanting in the acoustic piano ; at other times it becomes 
generalized, and extends to all noises and sounds indistinctly. 
In these conditions it is evident that an acoumetre of a aingla 
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sound would not saffice ; the examination would not be com- 
plete without the aid of different acoumetres, or of an appara- 
tus combining different aeoumetric elements, aa, for example, 
Eoisea and sounds of different pitch and intensity, which conld 
be isolated or combined according to the wish of the surgeon. 
An apparatus was described which combined in a measure 
these qualities. But M. Delstanche was of the opinion that, 
until the homan voice can be imitated, the examination by 
the voice most be the indispensable complement of artificial 
acouraetry. 

2. The metre should be the unit of measure of the distance. 
If the acoumetre should not be heard at a distance, the me- 
thodic use of a tuning-fork would give an appreciation, more 
or less exact, of the degree of hearing. 

3. Several ways of registering the hearing have been pro- 
posed, but for precision and conciseneas none equal the short 
method now in usage for indicating the frequency of the 
pulse, of the respiration, and of the temperature of the body. 
The words watch, quality, voice, right, and left, should be 
represented by their initials; the distance a watch may be 
heard by a normal ear, aa well as the distance it is heard by 
the affected ear, should be represented in metres and centi- 
metres. 



Pathology and Therapeutical 

Bi CLA.BENCB J. BLA.KE, M. D, Boatoa. 

One hundred and four out of the two hundred and fifty- 
eight pages of the work of Prof. Burnstein are devoted to 
sound and hearing. The work, as a whole, is more thorough, 
and at the same time better suited to the comprehension of 
the general reader, than are most of the rapidly multiplying 
books of this class. It is also clearly printed and well illus- 
trated. 

' In conaeqnence of the illness of Dr. Bertolct, that part of the Report 
«ii Otiilogr wliicli relates to Pathologj and TherspenticB lias been written 
bj Dr. Clareoce J. Blake. 
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of Prof. Coccius on the examination of the eye in polar- 
ized light, Drs. Hagen and Stimniel have applied the same 
method of examination to the ear. Tlie apparatus employed 
for the purpose consisted of a plain mirror of 13'" Par. 
diameter, having a central opening of 3'" Par. diameter, 
placed between two Nicol's prisms, each of which, surrounded 
by cork, was contained in a brass case. The mirror was sur- 
rounded by a metal ring having joints at two opposite points, 
one of which united the mirror with the metal case of the large 
Nicol prism, and allowed the mirror to be placed at various 
angles to the large prism. The opposite joint united the mir- 
ror to the smaller motal case of the second prism which was 
placed behind it. The case was set obliquely from left to 
right in such a position that the smaller prism, with each 
change in position of the mirror, conld be placed vertically to 
the central opening of the latter. The smaller prism, farther- 
more, was movable in its metal case, so that, during exami- 
nation, its plane of polarization could be placed at right 
angles to the plane of polarization of the larger prism. The 
authore also found it of advantage to add a ball-and-BOcket 
joint at the lower portion of the ring holding the mirror for 
attachment of a twelve-inch convex lens. By placing this 
lens over the face of the mirror, the latter was converted into 
a concave mirror of six inches focup, and, by placing the lens 
behind the mirror, it served to enlarge the picture, while, in 
order to examine with the mirror alone, it was only necessary 
to tm-n the lens downward. The strong illumination neces- 
sary for this method of examination was furnished by a 
Tobold lanqi. The lamp was placed at t!ie left of the ob- 
server at the height of the ear under examination, and in such 
position that the column of light passed close to the ear at 
right angles to the long axis of the meatus. An ordinary 
speculum was placed in the ear and held by an assistant. 
With the left hand, the larger prism was placed at a distance 
of about half an inch from the opening of the Tobold Limp, 
while the right hand seized the smaller prism placed behind 
the mirror, and set the latter at an angle of about 45° to the 
larger prism. The instrument was held nearly horizontal, so 
that the light from the lamp, passing through the larger prism 
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to a larger application of this means of illumination than that 
of a simple experimental test. 

In the otological section of tlie NaturforBcher-Versamm- 
Inng in Grafz, Kessel, after reviewing the various means em- 
ployed for determining the degree of hearing-power, deecribes 
a new instrument which he has constructed for this purpose. 
This consiste of a series of metal tongues set in vibration by 
means of pins arranged upon a metal barrel, after the fashion 
of a music-box. The tongues give the tones of the C scale 
for six octaves, tlie compass of the inatrnment may be easily 
increased to eight octaves ; aside tVom the musical tones^ 
noises may be reproduced by setting several of the tongues in 
different octaves in vibration at the same time. The barrel 
is turned by a handle, on which is an index traveling over a 
dial-plate and indicating the pitch of the tone produced. The 
atmospheric conduction of the sound is insured by means of a 
rubber tube passing into the interior of the apparatus, sur- 
rounded by non-conductors and inclosed within a box, so that, 
except through the tube, no sound can he heard even at a 
slight distance. The bone conduction is determined by means 
of a metal rod, one end of which is attached to the tongue- 
plate, the other being brought in contact with the mastoid 
process. As with this arrangement, in addition, the air in the 
external ear can be alternately rarefied and condensed, and 
the tension of the membrana tympani and the iutra-laby- 
rinthine correspondingly varied, it is possible to determine 
under what conditions the test-sound is best heard. 

The apparatus further shows that, when the same tone is 
heard in differing degrees of intensity in the two ears, it is- 
heard apparently only in the ear subjected to the louder tone ; 
as, for instance, if the right ear is brought so near the inetm- 
ment as to perceive the tone plainly, and the conducting tube 
is then placed in the left ear, the tone is heard apparently in 
the left ear only. Dr. Eessel spoke also of the possible bear- 
ing which this experiment might have in explaining the de- 
termination of the direction of sound. 

The requirements which should be met by an inatrnment; 
for testing the hearing, and which it has been the author's 
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endeavor to compasa in tlie inatnmient described, lie clasgifies 
as follows : 

1. The inatroment sliould include in re^lar scale ns large 
a number of tones as posaible, at least tlioae comprised within 
the limits of the scale of the hntnan voice. 

2. The intensity of the tones niiiet he uniform, 

3. It muflt he so constructed as to permit application of 
the teat to one ear alone, both aa regards atmosplieric and 
bone conduction. 

4. The intensity of the tones should approximate that of 
vocal sounds in speech. 

Dr. Knapp proposes a new use of the tuning-fork in cases 
of one-sided deafness, which, with the explanation of its ad^ 
vantages, may be best given in the author's own words; " If 
a vibrating tuning-fork ia moved up and down, before a 
healthy ear, ita sound appeara enforced aa often as the inatrn- 
nient passes the level of the external auditory canal, If we, 
however, tightly close the ear before which the fork is moved, 
the sound appears no longer periodically louder, but uniform, 
being perceived mainly by the other ear. If the closure of 
the one ear is not complete, the periodic enforcement is still 
perceptible, though less marked. If a vibrating tuning-fork 
is moved up and down before a totally deaf ear, the sound of 
the tuning-fork invariably appears uniform," 

Tlie waves of sound in this case travel in circuitous roads 
around the head to the merabrana tynipani of the healthy ear, 
never impinging on it in a direct way, wliich in the previous 
experiment produced the periodic enforcement of sound. An- 
other method of detecting one-sided deafness, proposed by the 
author, coDaistB in the use of the pneumatic otoscope of Siegle. 
When this instrument is applied to the healthy ear, the move* 
ments of the membrana tympani are distinctly heard as a 
sound at a low pitch. Patients hearing well with one ear, 
but being deaf in the other, hear the difference readily, the 
healthy ear receiving a marked senBation of sound, the deai 
ear no sensation of sound at all. 

A new method for inflation of the middle ear, recom- 
mended by Gruber, consists in a modification, or rather com- 
bination, of the use of the ordinary air-douche and the Val- 
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ealvan experiment; tlie object being, where it is desirable, 
to dispense with the uee of the catheter to cloee the upper por- 
tion of the pharyngeal cavity from below, and produce & press- 
ure in the naao-pharyngeal space which shall extend to the 
middle ear. This may be aceompliehed by substituting for the 
act of swallowing the intonation of certain syllables or conso- 
nants, which is accompanied by forcible elevation of the poste- 
rior portion of the tongue pressing the soft palate upward and 
backward against the posterior pharyngeal wall. 

This movement is most pronounced on scmnding the con- 
sonant k without the accompanying vowel-sound. Simul- 
taneously with the sounding of i, or, better stili, hk by the 
patient, air is forced into the nostril by means of the balloon 
in the usual manner. By interposition of a vowel-sound be- 
tween the A and k, closure of the naso-pharyngeal space is 
more effectual, and by interposing a, e, i, o, and u, in succes- 
sion, as, for instance, hack, keek, kiek^ hook, huck, the back- 
ward pressure of the tongue is effected in a regularly-increas- 
ing ratio. By the use of these syllables a measure of the de- 
gree of pressure ia therefore obtained, and, by inclination of 
the patient's head to one side or the other, the air is forced 
into the ear which is uppermost. 

Kutscharianz presents the results of the examinations of 
cases of inflammation of the middle ear in three hundred in- 
fants of various ages. After considering the normal condi- 
tion of the middle ear in the fcetus and new-bom infant, the 
author proceeds to an examination of the changes which occur 
in different portionn of the middle ear in case of inflammation. 
At the fourth month of intra-uterine life, the middle ear con- 
sists simply of a cavity containing three folds, pertectly trans- 
parent and rich in blood-vessels, the largest of which is de- 
scribed by Von Troltsch, surrounding a very small, iiTegular 
cavity in which is a clear aqueous and slightly tenacious fluid. 
The histological strnctore is not the same in all of these folds, 
the larger possessing cylinder and the twoother pavement epi- 
thelium. 

At the fifth month there is but little change, the folds are 
diminished, and the space is somewhat larger. At the end of 
the sixth month (two cases), and at the end of the seventh 
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2. Intense catarrhal inflammation, conaderable swelling 
of the mneons membrane, and general separation of the epi- 
thelium. 

3. Purulent inflammation, with nlceration of the mucons 
membrane. 

The author concludes that the differences signalizing these 
three groups represent simply progressive stages of the same 
disease, and that a certain part in these inflammatory pro- 
cesses, aside from communication of inflammation from neigh- 
boring structures, may be accorded to the entrance of air into 
the tympanic cavity during respiration. 

In a paper published in the Monataschrift fwr Ohrenheil- 
hunde^ in 1868, and in subsequent papers, some of which have 
appeared quite recently, "Wreden has directed the attention ot 
medical jurists to the entrance of air into the middle ear, and 
the disappearance of the gelatinous substance which fills the 
tympanic cavity prior and up to the birth of the child. These 
communications, in wJiieh the author claims for this test an 
equality to, if not an advantage over, the ordinary test by ex- 
amination of the luugB, have called forth considerable testi- 
mony in rebuttal, and among the papers published, both in 
Germany and England, is an interesting table given by Ogaton. 
Wreden states that the gelatinous substance mentioned dis- 
appears within twenty-four hours after birth; that twelve 
hours' respiration is not sufficient to efieet its complete dis- 
appearance ; and he therefore suggests tJiat the presence 
of air in this situation might be of importance in a medico- 
legal point of view, as proving that respiration had taken 
place. 

Ogston, on the other hand, considers that these statements 
have been made without sufficient grounds, and that they 
require considerable modification. In support of this opinion 
he submits the following table of fifteen cases : 
4 
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have been recorded since the first paper of Welde in 1855. 
In al] the eixteeii caaeB given, witii the exception of that 
reported by Dr. Cassell (of Glasgow), there was absolute 
deafness, and in seven of these also facial paralysis. 

This table is followed by a discussion eoncerning the rela- 
tively rare occurrence of necrosis as compared with caries, and 
of the influence which age, sex, and general constitutional 
condition, may have in this connection. 

As immediate cause of the pathological process in the os- 
seous structures of the labyrinth, there existed in all the cases, 
with the exception of that of Wilde, a purulent inflammation 
ot the middle ear, with periostitis of the petrous portion of 
the temporal bone of several yeard' duration. In support of 
the occurrence of the necrosis of the labyrinth as a more or 
less isolated atfeetion, the author cites the notes of Von Trijitsch 
in this connection, namely : the early and complete ossification 
of the labyrinth, its nourishment by especial non-anaatomosing 
vessels, and, finally, its extraordinary solidity of structure. 
The frequent coincidence of facial paralysis with necrosis of 
the labyriuth occurring in seven of the sixteen cases, the 
author refers to the topographical relations of the outer and 
superior semicircular canals and cochlea to the Fallopian 
canal, which would render a necrotic separation of any of 
these structures, witbout injury to the canal and facial nerve, 
out of the question — an opinion which is fully supported by 
the pathological observations in the cases given. 

As an explanation of the existence of a necrosb of the 
labyriuth without implication of the anrroonding spongy bone, 
the author presents two possibilities, namely : embolism of the 
internal auditory artery, which probably existed in the caae 
of Wiide, where the necrosis was not preceded by a purulent 
inflammation of the middle ear ; and purulent periostitis of 
the labyrinth as a result of chronic purulent inflammation of 
the middle ear, the means of communication being afforded 
by destruction of the membrana tympani secundaria; numer- 
ous ^osi mortems in such cases showing the course of the dis- 
ease, which terminated fatally before complete necrosis of the 
labyrinth occurred. A further proof of the correctness of this 
aeeumption is fouud in the presence of polypi accompanying 
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revealed deep-seated granulations. The left ear being tightly 
stopped, words whispered close to the right ear were distinctly 
heard. Ordered syringing with Ealieylie acid (1 : 600). Pour 
days later swelling continued ; wet compresses applied for 
seven days, with relief from pain, tenderness, and swelling. 
At this time presanre upon the mastoid gave little or no pain, 
and an examination after thorough syringing revealed in the 
cartilaginous portion of the auditory canal a hard body, about 
the size of a pea, of a dirty-grayiah color. This was removed 
with the forceps, and proved to be the upper two-thirds of the 
necrosed cochlea. Tests for hearing now gave the following 
results; With the left ear tightly stopped, whispered words 
were heard as before ; but on also closing the right ear, the 
whisper was heard with equal distinctness. Testa with Konig'a 
rods gave the same result. The teats for bone conduction were 
especially noteworthy. The large tuning-forks 0' and con- 
tra A applied to the forehead were heard only in the unaf- 
fected ear; applied to the vertex, however, apparently equally 
well in both ears. The large C fork being applied to the right 
mastoid, the patient was uneertain ag to whether the sound 
was heard only on the riglit or also on the left. The butt of 
the fork being applied to the right meatus, the vibration was 
felt only. 

Nine days later, the meatus was but slightly swollen, 
granulations and discharge Jiad nearly disappeared, the open- 
ing in the anterior portion of the membrana tympani was 
plainly visible, the headache and vertigo had entirely disap- 
peared, and the patient passed from observation. Four 
montha later his condition remained the same, and there had 
beeu no recurrence of the otorrhoea. This case is interesting 
Irom the original cause of the trouble and tho later occur- 
rence of more serious disease, the comparative immunity of 
the patient from the graver symptoms which might have been 
expected, and the progress of the ultimate necrosis to a favor- 
able result. It demands further consideration also from the 
results of the teats with regard to the hearing, upon which 
Prof. Lucfe lays particular stress. The apparent perceptive 
power remaining to the affected ear is in itself a sufficient 
commentary upon the necessity for careful tests in compare- 
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remedy is, as always, the knife. The same nile witli regard 
to the early use of the knife holds good in these cases as in 
those where the auperfiaial periostitis follows an acnte inflam- 
mation of the middle ear. 

The following eases are cited in illustration: A shepherd, 
forty years of age, was attacked, after exposure, with severe 
pain, swelling, redness, and tenderness above and behind the 
right ear; the application of eight leeches did not diminish 
these symptomB, and, on the following day, a long, deep inci- 
sion was made over the mastoid. The pain was almost imme- 
diately relieved, the patient slept well, and made a good and 
speedy recovery. 

A woman, forty years of age, after expoenre in the open air 
with the head uncovered, had severe pain in the left side of the 
head, which finally became confined to the region of the mas- 
toid ; the hearing being somewhat diminished, the patient waa 
first treated by the family physician for a supposed ear-disease. 

The author being called in consultation, found the region 
behind the ear red, swollen, and tender ; with exception of a 
Blight swelling of its posterior superior wall, the external audi- 
tory canal was normal ; the membrana tympani presented no 
specially abnormal appearance, nor were there signs of deeper- 
seated trouble. Three days later, after application of poultices 
in the interim, an incision was made over the mastoid with 
liberation of a considerable quantity of foul pus and relief 
from pain, this case also proceeded to a favorable recovery. 
The third case did not end so fortunately, on account of the 
refusal of the patient to submit to the incision as proposed by 
the physician in charge. The symptoms were the same as in 
the two preceding eases, but the want of an early and free 
exit for the pus, which finally made an opening for itself, re- 
sulted in extensive burrowing of the pus, and finally death, 
following erysipelatous inflammation. 

In this case the patient, a gardener, fifty-six years of age, 
had driven in an open cart in the winter of 1874 for a mile 
across the open country with a cold wind and snow blowing 
upon the back of his head ; on the following day severe pain 
in tlie head set in, which finally became located behind both 
ears, to be followed by the symptoms and result stated. 
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The thesis of Dr. liartert is devoted to consideration i 
the subject of exhausting pus or other fluids accumulated i 
the middle ear — the motive to the investigation being : 
niahed by the article of Prof Gruber on this subject, in 
Monatagchrift filr OhrenheUhunde of JJecember, 1874. Th 
following experimenta were made; 

1. The soft parts having been removed from the head o 
recent subject, and the membrana tympani exposed, an open 
iugwaa made in the tegmen. tympani and the middle eariille( 
with a carmine solution. A perforation waa then made in th( 
posterior segment of the membrana tympani, and the fluii 
sucked out by means of Gruber's syringe. On further removal 
of the tegmen. tympani, it was found that the fluid had beei 
wholly exhausted, without injury to the membrana tympani o 
adjacent parts. 

2. The experiment was repeated through an opening ii 
the anterior segment of the membrana tympani, the fluu 
bein^ wholly removed, eveTi from the depressions in the floo 
of the posterior portion of the tympanum, without injury. 
no case was it possible, however, to push the point of the i 
strument through the membrana tympani as far as the antrnil 
mafitoideum without dislocating the incus. Under the 1 
circumstance, however, fluid could be sucked from the maatoii 
cells. When the head was placed in proper position, 
carmine solution injected into the mastoid cells from withoB 
flowed into the middle ear, and was easily removed, Th 
advantages of this method are considered by the author to be 

1. That patency of the Eustachian tube is rendered i 
portant. 

2. That the secretion accumulating on the floor of 1 
tympanum, and not affected by the use of the air-donch^i 
easily and entirely removod. 

3. That the danger of forcing secretion into the mastoi 
cavity is avoided. 

Dr. Paulsen presents his experience in the use of carbolii 
acid in the treatment of purulent inflammation of the middl 
ear, and, claiming nothing new, gives his observations on th) 
results of its application in the manner which he describes, j 

The ear to be treated is first carefully cleansed, and dria 
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-with charpie or cotton — cleansing by syringing, unless abso- 
1-utely necessary, being objectionable, in view of the further 
treatment, which consists in touching the affected parts thor- 
oughly witli cotton tampons dipped in a mixture of carbolic 
acid and olive-oil, ten parts of tlie former in one hundred parts 
of the latter. After the touching, a cotton tampon slightly 
moistened with the above mixture ia introduced and allowed 
to remain until the following day. 

Obstinate and neglected cases of otorrhcea, or those which 
have resisted other measures, have improved in a few days 
under his observation and with this application. Cases of 
otorrhcea accompanied by caries should, of course, be excluded 
from tiie Hat of favorable cases. 

Small polypi and remnants of polypi, especially such as are 
found in the tympanic cavity, where a comparatively small 
perforation of the membrana tympani makes them diiEcnlt of 
access, are easily and satisfactorily treated in this manner ; in- 
deed, the author gives this application the preference over the 
uae of ordinaiy astringents, and has obtained excellent results 
after tlie removal of polypi, where there is a tendency to 
their renewal. The mixture of carbolic acid and olive-oil in 
varioug strengths ia also found preferable to its use diluted 
with water, or the use of the earbolized cotton. 

The case reported by Darolles is a snfScient commentary 
upon itself, and may be quoted as presenting the course of the 
disease without surgical interference, 

A woman, thirty-eight years of age, having caught a severe 
cold after a rheumatic attack, had severe pain and almost 
total deafness in the right ear. Three days later there was 
rupture of the membrana tympani, and with the appearance 
of a purulent discbarge the pain diminished; the deaf oess, 
however, continued. Two days later a recurrence of cepha- 
lalgia, the discharge diminished and there was tenderness on 
pressure over the mastoid. On the tenth day complete facial 
. paralysis on the right side, and from this time forward marked 
fever and obstinate constipation. On the thirteenth day, 
contraction of the muscles of the neck, pulse 130, temperature 
40.8°. On the fifteenth day, opisthotonos, herpetic eruption 
of tlie face, on the right side about the lips and angle of the 




68 



eye, and on the left side about the centre of the cheek. Onr 
the sixteenth day, profuse perspiration, involuntary evacuan 
tions, paralysis of the left arm ; pupils dilated and reacting" 
slowly, thready pulse, and temperature of 40.8°. In the event- 
ing the patient died. The section showed iiyeetion of thw 
veins of the pia and dura mater, extensive purulent infiltration 
of the subarachnoid cellular .tissue, especially at the base, and 
also on the convexity of the right hemisphere. Small insu- 
lated collections of pus were also apparent along the course of 
the blood-vessels on the convexity of the brain ; in several places 
the pia mater was adherent to the gray substance. The outes 
surface of the petrous hone was intact, the tympanic cavity, 
filled with pus, in which the ossicles floated free ; there was % 
small perforation in the upper portion of the membrana tym- 
pani. The mastoid cells were also filled with pus, and ther 
facial nerve, laid bare at the point at which, in the hiatus Fal- 
lopii, it makes its second turn, was covered with thick pus; th» 
remaining walls of the tympanic cavity were intact. 

The following case, reported by Tournevet, may be adde( 
to that above quoted : 

A female teacher, forty-three years of age, never robost^ 
and having scrofulous scare in the neck, was attacked, after 
taking cold, with severe intermittent pains in the right sid». 
of the head. These symptoms were followed by perforation, 
of the membrana tympani, purulent otorrhcea, aud latexi 
by cessation of the discharge, marked chills, and constipation. 
Three weeks later the cephalalgia diminished coiucidentl;^ 
with the occurrence of pain in the left hypochondrium an<| 
decided fever ; the pupils became dilated, the conjunctiva B&f 
sumed a yellowish tinge, the tongue became heavily coated^ 
the pulse dicrotic, the temperature rose to 40,2°, and deliriom 
set in. The abdomen became tender, there were marked 
icterous and involuntary evacuations, the pulse could bee 
barely felt, the temperature fell suddenly to 36°, and the pa- 
tient died four weeks from the beginning of the attack, Th» 
section showed hypertemia of the dura mater, especially on" 
the right side, pseudo-membranous deposits on the arachnoid^ 
the substance of the brain and ventricles intact. The outeB 
surface of the temporal bone showed no signs of caries, but nt» 



59 

thorough exfimiTifltion wbb made. The Bpleen was awollei], »nS 

softened with metastatic abscesses ; the kidneys hyperasmic, 
and in the right kidney two metastatic abscesses. There were 
tilsol'reBh peritonitis and numerous sub-mucous ecchymosefi in 
the inteetine. 

Dr. Vajda reports an interesting case of syphilitic infection, 
whieli, his conclusions being correct, carries its own moral : 

A servant-girl, twenty-seven years of age, appeared at the 
clinic with extensive papules of the mucous membrane of the 
mouth, and especially of the soft palate, tonsils, and posterior 
pharyngeal wall. On careful examination with the rhino- 
Bcope, tiie month of the left Eustachian tube was seen closed 
and surrounded by firm infiltration, the surface being opaque, 
white, and irregular. The cervical lymphatic glands were ex- 
tensively inflamed. The patient wasvery deaf, and considered 
her present trouble due to the repeated use of the catheter, six 
months previously, for relief from a former deafness. The 
hymen was intact, and there was no sign of a specific lesion. 
Ten days later, inunction with oleate of mercury was begun. 
After thirteen applications, and touching the mouth with ni- 
trate of silver, the local symptoms diminished. The condition 
of the throat and mouth improved and the hearing increased. 
The further treatment consisted in simple cleansing of the 
throat and mouth, and nineteen days later the patient was 
discharged. 

Pi'of, Moos publishes the result of six sections in cases of 
patients suffering from aural symptomawho died of ileo-typhns. 
In all cases there were changes, the result of purulent infiam- 
mation of the middle ear, and in addition in the labyrinth an 
infiltration with lymphoid ceils ; in each case the utricle sac- 
cule ampullfe and lamina spiralis membranaeea were affect- 
ed; exceptionally, the semicircular canals, and the zona ossea. 
The reviewer of this paper, in the Monatsschrift fur Ohren- 
heilhunde, doubts whether the above-mentioned cliange may 
be considered specific of this disease, as similar appearances 
have been discovered after severe otitis media unaceompany- 
ing typhus, the same appearance having also been found on 
examination after death from scarlet fever. Tlie reviewer 
agrees with Gruber in his opinion that the labyrinth partici- 
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brana tympani, which the writer enlarged to allow of better 
eecape of the pns. There was neither tenderness nor swelling 
over the mastoid, but some tenderness below the ear; warm 
instillations and leeches relieved the pain. Twenty days later, 
however, the pain returned with great severity, accompanied 
by delirinm ; on the following day he Ijecame comatose at in- 
tervals, with stertorous breathing ; tlie tongue was dry, pupils 
permanently contracted, and the discharge from the ear had 
apparently ceased. During the day there were rapidly-recur- 
ring remissions and exacerbations of fever. Forty-eight hours 
later there was paralysis of the left motor ocnli, the pupil of 
the right eye was enlarged, and contracted but slightly under 
BtimuluB of hght, and the patient died on the afternoon of that 
day. The autopsy showed a long, fresh eoagulum in the lon- 
gitudinal sinus, the other sinuses containing a large quantity 
of Uquid blood. The subarachnoid space contained a large 
amount of exudation, the pia mater was exceedingly hyperasmie 
and infiltrated, and the lateral ventricles tilled with a grayish- 
red floccnlent serum. The periosteum of the petrona portion 
of the left temporal bone was smooth and well adherent, ex- 
cept in the immediate vicinity of the meatus anditorius in- 
ternns; here the bone waa denuded, and surrounded by a 
narrow zone of infiltrated periosteum ; the meatus auditorius 
intemus contained the auditory and facial nerves, imbedded 
in thick, creamy pus. A section of the petrous bone showed 
the internal and middle ears to be joined in one common 
cavity filled with pus ; there was also pus in the mastoid cella. 
A probe could be easily passed from the meatos auditoriua 
internus into the middle ear. 

The second case was that of a man forty-five years of age, 
who had sufi'ered for several years from a chronic catarrh of 
the naso-pharyngeal space. Following an acute ulcerative 
inflammation of the throat and a severe cold, the patient had 
an acute inflammation of the right middle ear, followed by 
perforation of the membrana tympani and muco-purulent dis- 
charge. At this time there was no pain in the ear or head, 
but tenderness on pressure over the. mastoid foramen. After 
midnight of the day on which this examination was made, he 
awoke complaining of chill, and had a violent rigor, lasting 
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over half an hour, followed by high fever, acceleratec 

tioD, and delirium, and, later, vomiting. On the following 
day the pulse was 120, and ainall ; skin hot, clammy, and 
sallow, and expression apathetic ; eyes widely open and 
Btaring, pupils fixed and dilated ; constant delirium as 
stupor, and a discharge from the ear of a sanioue fluid ( 
a light chocolate color. The mastoid was neither swollen not 
tender, but, below the ear, there was a diffuse, moderately ' 
hard tumefaction, followinff the course of the jugular i 
respiration became accelerated and imperfect, and the patient 
eanii rapidly and died in the afternoon. An autopsy sbowef 
the left lateral sinus tilled with dark liquid blood, and, in thfi 
riglit lateral sinus, running along the petrous portion of tbi 
temporal bone, a grayish-red thrombus, firmly adherent t< 
the wall of the sinus, and traceable into the beginning of thi 
jugular foramen. The jugular vein was tilled by a denee^ 
firm clot, presenting the brownish, granular appearance of fl 
clot not recently formed. The mucous membrane of the tym- 
panic cavity was intensely red, that cavity, and also the n 
toid cells, being tilled with purifui'm matter. There was g 
era! and intense congestion of the right cerebral lobe, and a 
embolic condition of the inehiugeal vessels. 

Hagen reports the results of his use, for the past nina 
mouths, of subcutaneous injections of strychnine in cases of 
nervous deafuess. He finds this treatment of unquestionabita 
value and permanent effect. An aqueous solution of ( 
ceut. is used every third day, and iujected under the skin cot* 
ering the mastoid process. In the cases in question, little <si 
no other treatment was employed. The injections of stryolb 
nine seemed to have no effect whatever upon the snbjecti^ 
symptoms. 

Charcot having observed in several cases that the atfc 
wliieh oecm- duriu|j; the progress of M6ni6re's disease were pro* 
ceded by a loud, whistling, subjective noise, and that, like tho 
aura epileptica, this was the premonitory symptom of the u 
tigo, loss of coordination of motion, nausea, and vomiting, 
■which quickly followed, was led to attempt the substitution 
of a similar physiological symptom by means of quinine^ 
thei'eby aborting the subsequent attack. For several caseai 




vhich, according to Revillot, preaeiited the gronp of sympl 
characteristic of the BO-called M6iii6re's disease, Charcot gave 
from 0,75 to 1,20 gramme of sulphate of qiiiniDO daily, con- 
tinuously for several weeks. The subjective noise resulting 
from the admin i strati on of the quinine was kept up for sev- 
eral weeks at a time, and the remedy was omitted, occasion- 
ally, only in case of disturbance of digestion, and then re- 
sumed. 

In a ma-jority of the cases a decided improvement was 
■effected, and in some, so far as the attacks mentioned were 
■concerned, a complete relief followecl. Whether the marked 
symptom of the disease — the deafness — was also relieved, the 
paper does not state. In a later number of the same journal, 
Dr. Barcot gives the results Tjf the administration of quinine 
in similar cases with equally good effects. 

Lnys gives the results of careful ^tw^-wiorfem examinations 
ID two eases of deaf-mutism of long standing, and finds, in his 
microscopic sections, ground for the opinion which liis paper 
sets forth, that the intra-cerebral point tor the transformation 
of the sensation of sound lies in the posterior portions of the 
'thalami optici, while the ultimate point of perception is to be 
found in the posterior region of the cortical substance. In 
both of the cases examined the posterior portion of the thala- 
mus opticus was of a grayish color, softened, with serous infil- 
tration resembling a colloid substance, and exhibiting a large 
number of amyloid bodies. The gray suhatance in the neigh- 
borhood of the aqueduetus Sylvii was changed in the same 
manner. The continuations of the nervi acustici in the fourth 
Tentriele were visible in the form of indistinct grayish cedem- 
Atous fibrils. 

The first part of Mr. Field's paper, as read before the 
Harveian Society, is devoted to a definition of the term tin- 
nitus aurium, to quotations from various authors, ancient and 
modem, as to its causes and importance as a symptom, and 
to an ennmeratiun of various remedies, empirical or other- 
wise, which have been suggested for its relief. "I think," 
the author says, " the mischief can always be traced to the 
meinbrana tympani. We rarely find tinnitus present in cases 
of perforation from ulceration, and incising the membrane no 
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9. The more simple operative procedures give the best re- 

euUs. 

Dr. Burnett reports three oases, winch are of iiitereat, as 
the tiunitua aiiriuiii and flushing of the face were probably 
the result of a central irritation of the sympathetic : 

1. A young woman, twenty-six years of age, who had six 
years previously a, right-facial paralysis of rheumatic origin, 
and liad suffered for three years from deafness and a con- 
tinuous tinnitus aurium. With excitement or exhaustion 
there occurred a decided twitching of tlie facial mueclea, ac- 
companied by a decided flushing over the cheeks and neck, 
and an increase of the tinnitus. 

2. A small, spare woman, a farmer's wife, fifty-six years 
of age, experienced a sudden and excessive tinnitus aurium at 
tbe menopausis ; this diminished in time, hut never entirely 
ceased. Tbe hearing was not affected, but there was a pecul- 
iar vascular congestion or flushing coming on with any con- 
siderable excitement or fatigue, attended by an increase in 
the tinnitus, and extending from the ears simultaneously over 
each sterno-eleido-mastoid muscle forward toward the thyroid 
gland, where the blushes of either side coalesced and extended 
over the cheat and niainraie. At the same time a similar 
blush extended over the nucha and upper part of the dorsum, 
the rest of the surface being sallow. The tinnitus diminished 
under the use of strychnia (^ gr. t. d.) for a month, but re- 
turned partially on discontinuance of the drug. 

3. A large, strong woman, forty-five years of age, living 
in a malarial district, and pregnant with her eleventh child, 
has had an increasing deafness of both ears, with tinnitus, for 
several years. The membranse tympani were opaque, and 
there was a peculiar vascular flush on the left cheek, corre- 
sponding to the ear most afilicted with tinnitus, aggravated by 
exertion, heat, or cold, and coincident with an increase in the 
tinnitus. This case improved under administration of strych- 
nia (^ gr. t. d.), and the daily use of the constant electric 
current for a week. 

An interesting case of rupture of the membrana tym- 
pani ia reported by Mr. Ilewetson, and is worthy of notice 
from the peculiar circumstance of its occurrence : 
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there was no periostitiB, but an inflamioation of the subcu- 
taneous tisaue, a so-called pseiido-erysipelafl. Since he doea 
not mention tlie circumscribed swelling of the head of the 
Bterno-mastoid muscle, the diagnosis in his cases may have- 
been correct; to the case related by nie it does not apply.- 
In this the diagnosis periostitis is furthermore corroborated 
by the observation that thin pus was liberated only when the 
knife had penetrated down to the bone. 

The intense headache, the fever, and the swelling in thft 
upper part of the eterno-mastoid muscle made me, for a mo- 
ment, suspect a grave cerebral complication, in particulai 
phlebitis and thrombosis of the cerebral' sinuses, so much the 
more as, according to Griesinger,' obstruction of the emissa- 
rium in the sigmoid fossa produces a painful oedema, limited 
to the region of the mastoid process. But, since there was 
neither induration nor swelling of the jugular vein, and the 
middle ear was in a healthy condition, I could not long enters 
tain the suspicion of an internal affection. 

A remarkable feature of our case, and the disease which, 
it eseuiplifies, was the independeut affection of hoik mastoid 
regions. I cannot account for this fact, though we know that 
independent affections of symmetrical organs in different 
parts of the body are no rarities, yet the connecting link, ; 
far as my knowledge goes, has not yet been discovered, not 
even in so common and dreaded a disease as sympathetie.- 
' ophthalmia. 

The spontaneous eourse of the periostitis maetoidea seems 
to result in suppuration and its consequences : abscesses, Satu.' 
lous canals, etc. Spontaneous resolution has not been ob^ 
served. 

The j}rognosis, if the difttculty be allowed to run its courae 
i. e., with no treatment, is not devoid of great danger, 
the fatal case of Toltoliui demonstrates. If, iiowever, i 
early and deep incision removes the tension of the perios- 
teum and liberates the pus, recovery seems to be the con- 
stant termination. 

The treatment may be antiphlogistic aa long as the naturv 

' See S. MtwB, "Klinik der Ohrenkrankheiten," p. 268. Wien. 1866. 
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of the affection is not plainly pronounced and resolution ap- 
pears possible, yet, from what we have hitherto observed, we 
must derive the conclusion tJicU^ the m&te early a hold and 
deep indsian^ dovon to the hone^ is made^ the more certain a>nd 
speedy tmU be the recovery. The wound should be kept open, 
and poultices applied, as long as suppuration is present. I 
need not speak of the treatment of complications, since it has 
to be conducted on general principles. 
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A CASE OF EXOSTOSIS OF THE EXTEEN"AIJ 
AUDITORY MEATUS DRILLED OUT BY 
THE "DENTAL ENGINE." 



v ARTHITK MATirEWSON, M. D., Bbookli 



The following ease is presented as worthy of record from 
the fact of its being one of the very few casea of exoatoaia at 
the auditory meatns BuceesafiilJy removed by surgical opera- 
tion, and because it illuntratea a new and, as it aeems to rae, 
better method of operation — namely, the application of tha 
" dental engine," or lathe. 

The clasa of cases to which it belongs is not unimportant,- 
for anral exostosis may not only impair the hearing bnt i 
danger life. The patient was the one whose previous history 
is given on page 407 of Dr. Eoosa's treatise on " The Dia* 
eases of the Ear." 

Mlsa M. M., aged twenty-five, small, delicate, and suhjeol 
to neuralgic pains, but in fair general health, was put undej 
the influence of ether in March, 1873, for the purpose of thon 
oughly examining, and, if practicable, removing a tumcH 
blocTdng up the right external auditory canal. The examina- 
tion was conducted by Dr. Loring, under whose care she v 
assisted by Drs. Koosa and Pardee. 

" The tumor arose from the posterior portion of the oseeoua 
canal of the right ear, and nearly occluded the passaga Thers 
was a minute opening between it and the anterior wallj 
through which a No. 2 Bowman's probe could be passed 
the cavity of the tympanum. The tumor was of bone, and 
covered by a movable integument, which was red, and very 
sensitive. On passing the probe into the minute opening that 
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foot, while the band-piece, to whieli tlie burra or drills are at- 
tached, held like a pen, can be raised or lowered, and tamed 
in any direction desired. 

Under the instruction of ray friend Dr. William Jarvie, 
dental surgeon, I experimented with this engine on teeth and 
"bone, BO as to get some appreciation of its power, and of the 
proper degree of pressure in applying it. Dr. Jarvie also 
ground the burrs figured to a form which seemed beet adapted 
to the work proposed — to use the technical terms, making a 
square drill out of a tissure burr. The engine was set up 
under his supervision, and arranged properly with reference 
to the height and position of the bed on which the patient 
was to lie during the operation. 



The operation was performed, May 21, 1S76, with the aa- 
sUtance of Urs. Kushmore, Colton, Coruwell, and Jarvie, the 
latter working the treadle of the engine with which his daily- 
practice had made him familiar. The patient was under the 
influence of ether. The meatus was illuminated by a mirror 
on the forehead of the operator. The first step was to remove 
the integument covering the growth, that it might not clog 
and impede the action of the drill. This was done by another 
liental instrument known as the scaler, the skin being circum- 
scribed and scraped off with it. The bony growth was then 
perforated at several points near its centre with the smallest 
of the drills, about one and a half mm. in diameter, which 
penetrated without difhculty, with so slight a pressure, that 
there was but little danger of its slipping forward and injur- 
ing the deeper parts, though the growtii was eburnated and 
excessively hard. The larger drills (two and a half and three 
mm. in diameter) were next used successively to enlarge the 
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perforations and rnn them together, and by lateral presanre to 
ream ont the meatus. 

There was so much bleeding that I was obliged, in spite 
of frequent swabbinf^ with styptic-cotton, to depend much on 
the probe for guidance in the operation. The excavation waa 
continued cautiomly till the largest drill— about three mm. 
in diameter — passed freely through, with room to spare, and 
the probe could be carried in the whole lengih of the meatus. 
Besides using the styptic-cotton on cotton-holders, the meatus 
was repeatedly syringed during the operation for the removal 
of blood and debris of soft and bony tissues. 

The operation occupied twenty to thirty minutes. No 
troublesome haemorrhage followed, and the pain experienced 
by the patient on recovery from the influence of ether was 
easily subdued by the warm-water donche and moderate doses 
of opiates. A purulent discharge from the meatus soon came 
on, for which a weiik sohition of sulphate of zinc was used, at 
first after syringing, and later the parts werel touched with so- 
lutions of nitrate of silver. For weeks after the operation the 
meatus was so nearly filled with swollen and granulating soft 
tissues that nothing could be seen of the membrana tympani, 
but examinations with the probe showed that a considerable 
opening in the hard stmctnres existed. Gradually, and with 
occasional applications of nitrate of silver, these soft, granu- 
lating tissues thinned down, till now there is an opening of 
nearly the fnll size of the meatus, except at one point where 
there ia a thin remnant of the exostosis projecting from the 
anterior upper wall of the meatus. The posterior lower part 
of the membrana tympani can he seen. 

AH discharge has ceased ; there is no irritation or unpleas- 
ant symptoms of any kind, and the hearing has risen to nearly 
the normal standard. 

In connection with the foregoing case, a brief resums ot 
the history of the therapeutics of exostosis of the auditory 
meatus may not he inappropriate. 

Toynbee reports nine ea^es, one of which was treated by 
local apphcations of strong solutious of nitrate of silver fre- 
quently repeated for a long period, with the ultimate result oi 
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though smaller than it had been at one time after the opera- 
tion, and the hearing was very good. 

Voltolini liaa suggested the application of galvano-cautery 
to the peridBtenm of exostosis, with the hope of causing it to 
be thrown off. According to Schwartze's experience, there ia 
diinger to the walls of the' meatus, from slipping of the gal- 
vano-eaustic noose fi'om the smooth surface of the growth. 

In a note to Aldinger's paper, the editor of the Arckvo 
refera to a case of exostosis reported by Hinton, which had 
been operated on by Clark, of Clifton, England, with the con- 
stant galvanic cuiTent. He says, briefly, " After two applica- 
tions of three needles under chlorofonn, the exostosis came 
away in mass, and the patient heard again ; entirely well." 
There is no history of the size or shape of the growth, or of 
its attachment, but it seeuia hardly probably that such a re- 
sult could have been attained in a broad-based, eburnated 
tumor. 

In comparison with any of the methods of operation em- 
ployed in the cases collated, that with the dental engine 
seems to me the best, as being less tedious, less dangerous, and 
more effective. That it ia less tedious, a few teste of this and 
any hand-drills in perforating dense bone wili demonstrate. 
It is less dangerous for the reason that, with the rapidly re- 
volving drills, perforations can be quickly made with so slight 
a pressure tliat there ia little risk of injuring the deeper parts 
of the ear, or the walls of the meatus, by the slipping so like- 
ly to occur in operations with hand-drills, or with hammer 
and chisel. The instrument is also held between the thumb 
and fingers in sneh a way as to interfere to a less degree with. 
the illumination and inspection of the meatua during the 
operation. The drills and burrs can also be used, not 
only to perforate with their points, but also to enlarge open- 
ings, already made, to any deaired extent or direction by lateral 
pressure with their sides. 

Other uses for the dental engine in surgery readily -sug- 
gest themselves. There is a great variety of burrs, drills, and 
saws — more than three hundred in all — figured in tbe manu- 
facturer's catalogue, which can be attached to the engine, 
and would be of great aBsistauce in operations on bony 
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HEAEIHG POWER, 

Bt ALt'KED H. BUCK, M. D., Hiw ToBX OlIT. 
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There are two teats in common use for estimating the 
aeutenesa of a person's hearing. These are tlie ticking of a 
watch and spoken or whispered words or sentences. Botli 
of these tests, as is universally admitted, are tinsatisfactory in 
many eases. Tlius, for example, the patient may be able to 
distinguish the ticking of a watch at a distance of several 
inches, and yet he may have the greatest difficulty in under- 
standing ordinary conversation ; on the other hand, he may 
not be able to distinguish the ticking of a watch at all, but he 
will readily understand spoken language. Such contradictory 
results render the watch a very untrustworthy instrument for 
measuring the hearing. 

When a person, who is suffering from deaftiesa, applies to 
a physician for relief, his principal object is, not merely to 
regain the power of hearing certain delicate sounds (like the 
ticking of a watch), or of clearly and accurately distinguisbing* 
each individual tone in the musical scale, from the lowest to 
the highest, but rather to secure aii improvement in, or a res 
toration of, the power to understand spoken language. If the 
phyBieian, therefore, wishes to watch with some degree of ac- 
curacy the effect of his treatment, he must, in some way or 
other, utilize speech as a means of determining the changes 
in the acuteness of his patient's hearing. The usual method 
of doing this has been to ascertain at what distance the pa- 
tient could hear correctly any arbitrarily chosen words (usually 
numbers) or sentences repeated by the physician. Those wbo 
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have nseil this test, however, are well aware of the difficulties 
■with which it is surrounded — difficiiltiea which have led many 
physiciaDB, at least on this side of the Atlantic, to abandon it 
altogether. 

In the first place, it is difficult always to use the voice at 
the same pitch and with the same intensity on all occasiouE. 
This difficulty, though, can be very soon overcome by prac- 
tice. In the second place, most of our houses are so small 
that we cannot obtain the necessary amount of space for em- 
ploying the voice-test in a very acenrate manner. In most of 
our city houses, however, it is possible, in one way or another, 
to secure an open space of about forty-five feet in length. 
This length we are compelled to adopt as our normal limit of 
distinct hearing lor ordinary spoken language. While it falls 
short of the normal limit by a great many feet, we may, nev- 
ertheless, assume that, if a patient can distinctly hear language 
epofeeu in an ordinary distinct tone of voice at a distance of 
forty-five feet, his hearing is sufficiently acute for him to dis- 
pense with the professional assistance oi' an auriet. A third 
difficulty lies in the great differencea in worde aa regards their 
penetrating power, some being heard easily at agreat distance, 
while others can only be distinguished with difficulty a few 
feet off. Take, for an example, these very words, "distin- 
guished " and " difficulty," and it is easy to understand how a 
patient, who can hear such words as " alarm," " mortality," 
and " adviser," the full length of our assumed normal limit, 
would, perhaps, not be able to hear these less penetrating ones 
correctly at a distance of more than fifteen or twenty feet. 
Hence, if spoken words or sentences are to be employed as a 
test of the changes in acuteness of hearing, it is desirable 
that some attempt should be made to group a certain number 
of sounds (vocal), words, or sentences in classes, all the mem- 
bers of any one group or class being— as nearly as it is pos- 
sible to make them — equal in value aa regards penetrating 
power. If such a series of tests could be prepared, we would 
be able, at suitable intervals of time, to subject the acuteness 
of hearing for spoken language to a test which might be con- 
(aidered aa reasonably free fram the objections just enumer- 
fcsted. In other words, we should feel that, upon each occasion 
7 



TWO CASES OF ACUTE INFLAMMATION 
OF SCHRAPNELL'S MEMBRANE. 

Bt ALBERT H. BUCK, M. D_ New York City. 



Cask I, — W. C, aged thirty-three, policeman, sought re- 
lief March 10, 1874, for a very anuoying tinnitUB in both 
ears. No pain; no deafness. Trouble began about two 
monthB previously. Hearing distance for watch = R. ^, L. 
^. Both tympanic membranes dull, slightly sunken ; some 
rcdnesa of Sclirapnell's membrane on the left side. 

March nth. — Painted left Schrapnell'a membrane with a 
solution of nitrate of silver, gr. 120, Aq. 5 1- 

March 16ih. — Tinnitus worse in the left ear; constant 
ringing of belle. There is also some pain in the left ear, 
though he says it is only slight. Nevertheless, the man has 
the appearance of a person in suffering; he makes light, I 
think, of his pain. Hearing distance for watch -)^(tiiree feet). 
Schrapnell'a membrane red and ghstening. Through the up- 
per and posterior portion of the raembrana tympani, wliieh ia 
still translucent, a circumscribed yellowish region can be made 
out. It conveys to the eye the impression of some yellowish 
body projecting downward from the inner side of the axis- 
band of the liaramer. Suspecting the existence of an accumu- 
lation of pus, I made an incision into the red tissues of Sehrap- 
nell'fl membrane just above the post-sup. quad, of the M. T., 
i. e., just above the yellowish region seen through the M. T. 
A drop of pure, thick pus followed the incision. A second 
incision into the anterior portion of Schrapnell's membrane, 
which was also somewhat red, gave escape only to blood. 
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brane, from which a fiBtDloiis track leads inward a variable 

distance, and at the bottom of which tlie probe usually en- 
conoterB denuded bone. Sometimes this opening is so exten- 
Bive that the neck and head of the hammer lie exposed to 
ciew. The peculiarity of these uases, however, lies in the fact 
that the menibraua tympani is still entire, and, in many cases, 
not adherent to the inner wall of the tympanum. Inflation, 
too, either by Politzer's method or by means of the catheter, 
reveals the fact that the cavity of the tympanum contains no 
fluid, and has no communication with the iistulons cavity. 
In other words, the trouble is a chronic caries of a limited 
region of bone in the immediate vicinity of the middle ear ; but 
it differs from all the more common forms of caries encountered 
in this region in the fact that the pus and detritus thrown off 
from the diseased part do not escape by way of the tympanum, 
but through a sinus which, though appearing to lead directly 
luto the middle ear, has no communication whatever with this 
cavity. 

If I am not mistaken, it has been customary to explain 
these casea on the supposition that originally there was an 
inflammation of the entire middle ear, with a perforation in 
Sehrapnell's membrane, but that gradually the inflammatory 
process became restricted to the tissues occupying the upper 
and posterior portion of the cavity, the wall of separation 
formed by the healing process being so perfect as to entirely 
prevent any of the inflammatory products from entering the 
middle ear. In a word, these eases liave been looked upon as 
cases of an imperfectly healed purulent inflammation of the 
middle ear. 

The two cases I have jnat reported suggest the idea that 
the pathology of this class of cases may be a difl'erent one ; 
tbat is, that at the outset the inflammation may have been re- 
stricted to the soft parts constituting, and lying near to, the 
posterior half of Sehrapnell's membrane. As the descriptions 
of these two cases show, such a circumscribed inflammation of 
Sehrapnell's membrane does sometimes occur, and, such being 
the fact, is it not more natural to explain these cases of fistu- 
lous opening in Sehrapnell's membrane as ah initio cases of 
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Inflation by Politzer'a method exerted no iuflneDce whatever 

on the contents of the abscess. Alter the immediate pain of 
the incisions had subsided, the patient expressed himself ae 
feeling greatly relieved in the condition of bis liead. 

March 18iA. — No discbarge has occurred since operation, 

Ma/rch 23rf, — Very little tinnitus remains in the left ear. 

Case II. — Mrs. O., aged circa thirty ; healthy. On the 
18tb of April, 1876, she began to siifier irom pain in the right 
ear. Her physician examined the ear, and, finding it filled with 
a plug of cerumen, lie removed it by syringing. During the 
following three days she continued to suffer from pain in the 
ear, the pain not being constant, but commg on in paroxysms, 
with intervals — which sometimes lasted tor several hours — of 
complete freedom from pain. The pain, however, when it 
came, was of very great Beverit\ especially on the 2l8t of 
April, the day on which I saw her. At this time I found the 
meatus in a normal condition ; the M. T. was beginning to be 
slightly (edematous (like polished steel when breathed upon), 
but not visibly reddened ; Schrapnell's membrane red and 
somewhat swollen, especially^ posteriorly, boi without any- 
thing like " painting," Hearing distance for watch -^ (twelve 
inches). 

A free incision {(Area four mm. in length) into posterior 
portion of Schrapnell's membrane caused quite a large drop 
of pure, thick pus to almost gush out through the opening. 

I did not see the case again, but the physician reported 
that the operation gave complete relief, and that very little, 
if any, discharge made its appearance afterward. 

RemarTis. — As a rule, it is neither a safe nor a very profit- 
able thing to report and draw conclusions from only two cases 
of a disease. In thts present instance, however, I think it is 
better not to wait for the opportunity of seeing other cases of 
the same nature — an opportunity which may not present it- 
self in years — but rather to call the attention of my colleagues 
to the subject at once, in the hope that in this way a sufficient 
number of cases may be the more rapidly accumulated. 

Every aurist sees a certain number of eases of otorrhoea in 
which the only demonstrable lesion of any importance is an 
ulcerated opening in the posterior half of Schrapnell's mem- 
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circumseribed inflammation ?' Further observations of such 
Gases will undoubtedly furnish us, in due time, with a satis- 
factory explanation of their pathology. 

Finally, let me draw attention briefly to the question of 
diagnosis in these acute forma of inflammation of Schrapnell'a 
membrane. 

In the fii-at case, I interpreted the yellowish appearance 
seen through the membrana tympani as indicating a swelling 
(due to the presence of an abscess) of the inner side of Sclirap- 
nell's membrane. The patient, it is true, did not complain of 
eerious pain, but his haggard countenance and excited state of 
mind (repeatedly asking me if the trouble were not in hie 
brain instead of in the ear) showed clearly that some serious 
disease was present. At the same time, I was not a little sur- 
prised to see puB follow the incision. 

In the second case, owing to the knowledge gained in the 
first case, I felt quite confident that pus had either already 
formed, or would speedily form, in Schrapnell's membrane, 
unless the knife were used. 

The points which favor the diagnosis of an abscess in 
Schrapnell's membrane — so far, at least, as can be gathered 
from my two cases — are the following : 

1. The well-marked redness of Schrapnell's membrane, es- 
pecially posteriorly. 

2. The absence of any evidence of active inflammation of 
the middle ear proper. 

3. The severity of the pain in the ear. 

4. The slight degree of impairment of the hearing. 

In regard to the question of dift'erential diagnosis, there 
are but two troubles with which the one Under discussion 

' lu this coniiectioD, we sliould oot forget that, in the two cases juat 
uarrated, the local irritation of SehrapneH'a membrane — in the oae oaae 
by the application of a strong solution of nitrate of silver, in the other bj 
the presani'e very probably exerted on these parts by the mass of cernmea 
— may have determined the localization of tlie iaSammatioa in this par- 
tionlar region. This, I must confess, is a strong point agaiust tlie view 
here propoanded. On the other hand, if the indammation had followed 
directly opon " catuhini; cold," or as a sequela of one of the exanthe- 
matoDB diseases, we might with much greater ua^^nt■ance pnt forward thift 
view aa the correct one. 
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might be confounded, namely, an acute inflammation of the 
middle ear proper, aqd an acute inflammation of the antrum 
mastoideum and adjoining cells without decided participation 
of the middle ear proper. In the former aflection, the ap- 
pearance of the membrana tympani tells the story pretty 
clearly, while in the latter the pain is referred to the mas- 
toid region more particularly, and there is apt to be tender- 
ness on pressure, and, perhaps, even oedema of the skin cover- 
ing the process. 

The diagnosis once established, there can be no hesitation 
in regard to what is the proper treatment to pursue. An in- 
cision through the posterior half of Schrapnell's membrane, 
close to the insertion of the membrana tympani, is the only 
thing we can do to relieve the patient's suffering, and prevent 
(in all probability) subsequent chronic disease of an annoying 
and even dangerous character. 



the Eustachian tube. I believe that thia view of the develop- 
ment of these parta is incorrect, and shall iu thia paper state 
what I believe to be the fact on thia point. 

Von Baer gave an account of the development of the 
primaiy optic vesicle that has held its own against the view 
of HuBchke ; in regard to what we now call the secondary 
vfidiele, Von Baer made a mistake that misled many after 
him ; lie located tlie vitreous between the two layers of the 
retina formed by the folding in of the primary vesicle, or, 
what ainoiinte to the aame thing, in the primary optic vesicle. 
In 1830 Huechke described the involution of the lens 
Kemak confirmed his observations, and soon after Vogt and 
Remak described the manner of growth of the lena filires 
from the epithelium of the lens vesicle, Schultze, Miiller, 
Babuchin, IwanofF, Zernoff, Kessler, Lieberknhii, and others, 
have done much in clearing np special points. Prof. Arnold's 
last contribntion, "Beitriige zur Entwickelnngsgesehichte 
des Aiiges," contains one of the most correct and pi'actical ac- 
counts that we posaeaa ; he follows the process in one species 
and in an almost complete series of embryos of different ages. 
The eye is first formed by a protuberance Irom the brain, 

.-■wliich coneiBts of a, hollow stem — the optic nerve — the cx- 
)anded extremity of which forma a globe, the primary eye 
Tesicle; soon the lens is formed by a thickening and involu- 
tion of the integmnent over the vesicle ; this process — the in- 
volntion of the lens— turns the anterior half of the primary 
vesicle inward; the cavity thus formed is the secondary optic 

^vesicle. The succeeding stages will be described in detail, 

Eand a comparison made with tlie corresponding stage of de- 

. »elopment of the laliyrinth. 

Embryo Jp^ff, "I of an. /iioh long: Ear. — The otic vesi- 
cle is ovoid, the reeessus labyrinthi forms a wide-mouthed 
diverticulum from its upper extremity, tlie apex of the reees- 
sus is surrounded by a thick network of blood-vessels, the 
commencement of the choroid plexus; at this time the blood- 
corpuscles vary much in size, and- many have a large, round, 
.nular nucleus; sectiona of the blood-vessels show the nu- 

i^lei of the cells which formed their walla. 

'e. — The eye at this time is a much more complicated 
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fftmotare : tlie primary optic vesicle has been doubled in by 
the inversion of the lens, which at this time is a mere depres- 
sion of tlie integument ; the cylinder cells in the bottom of 
this depression are longer than those on its side and on the 
neighboring surface ; the depreaaion itself is tilled by a collec- 
tion of delicate, round, slightly granular cells, which in all 
probability hold the same relation to the cylindrical cells that 
the epithelial ecalee hold to the rete malpighii. I have not 
been able to find tlie longitudinally striated lavera described 
by Arnold as covering these round cells; accordingly my sec- 
tions agree exactly in appearance with Fig. 2, plate xxi., in 
the 11th vol., 3d part, of tiie Archiv fiir Mlkroskopiaahe 
Anatomie, where Mihalkovica states that he also is unable to 
find the layer in question. When the epithelium folds in to 
form the lens, it carries with it a layer of tlie connective tis- 
sue upon which it rests ; this now appears as a hyaliiie sub- 
stance in which blood-vessels are rapidly developing; blood- 
corpuscles are also formed in the layer of tissue bounding the 
vesicle on the outside. It is interesting to know that blood- 
corpuscles are seen in this location before a trace of pigment 
IB seen in the retina. 

Embryo Pig, ^ of an Inch long : Ear. — The otic vesicle 
iE considerably changed in appearance ; it looks now as if com- 
pressed from without inward and then flexed, so that it forms 
a curve with the convexity outward ; the apex of this curve is 
the point at which the horizontal semicircular canal buds out ; 
from the superior extremity there are now two diverticula, 
one the recessus, and one for the vertical semicircular canals; 
a slight depression on the inner wall mHrka the position of 
the future sacculus rotundas ; the epithelium is much thicker 
at the inferior portion of the sac where the cochlea is budding 
out and thinnest over the vertical semicircular canal. This 
form of the labyrinth is evidently intermediate to those illus- 
trated in Fig's. 8 and 9, plate 1, by Bottcher, in his " Entwick- 
elung und Ban der Gehurlahyriuth," yet the embryo whose 
labyrinth I have described was shorter than that from which 
Fig. 8 was drawn. Although Bottcher used fcetal sheep, I 
think that the difference results from the dilHculty, referred 
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tance to the anterior wall ; naturally the central fibres are the 
longest; the fibres on the surface are slightly carved, con- 
cavity outward ; the central fibres are straight; the fibres in- 
crease in size from their centre to their anterior extremity, 
where they present on crosa-eections a perfectly amorphous 
interior and a sharply defined contour ; between the termina- 
tion of the fibres and the anterior surface uf the lens is a 
space filled with protoplasm ; it is natural to associate this 
appearance with the disappearance of the delicate cells that 
formed the contents of the lens before the fibres commenced 
their growth, but I know of no direct proof that there is any 
connection of the two processes. In the vitreous a large 
nnmber of blood-vessels are seen which ramify upon the sur- 
face of tlie lens ; they enter with the optic nerve and through 
the embryonic fissure; just anterior to the fissure is a cluster 
of blood-vessels. 

Pig Emhryo, W of an Inch long: Ear. — -The semi- 
circular canals and cochlea have progressed considerably in 
their development; the indentation for the sacculus is deeper, 
but the general appearance of these parts is not strikingly 
different from that in the embryo -j^ of an inch long; the 
connective tissue surrounding tlie labyrinth has been trans- 
formed into cartilage. In sections of the head at this age, I 
have seen appearances that would indicate that the cochlfear 
and vestibular branchea of the auditory nerve arise from 
eeparate roots. 

Eye. — The lens-fibres have nearly reached the anterior 
surface; the epithelium of the lens is thinner in front, but 
increases gradually in thickness to a point about half-way 
between the equator and posterior pole, where the epithelial 
colls pass over into lens-fibres ; a small triangular cavity exists 
at the posterior pole; this space is filled with large, round 
globules that have no structural eharaeteriatics ; the layer of 
nerve-celia has commenced forming in the retina; anteriorly, 
where the posterior layer of the retina passes over into the 
anterior layer, the character of the cells composing the retina 
is changed ; the body of the cell is here long and narrow ; in 
the other parts of the retina the cells consist of oval nuclei 
and dehcate processes ; the pigment is very abundant ; the 
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layer of connective tissue at tlie site of tlie cornea liae in- 
creased in thickness, and the membrana capsulo pupillaris is 
in the position occupied later by Descemet's membrane ; the 
lids have commenced forming. 

Pig Embryo, ^ of an Inch long: Ear. — The eartilagi- 
uons labyrinth is clearly defined ; the recessus lahyrinthi now 
lias in the connective tissne forming the dura mater, except- 
ing its vestibular end, which lies in cartilage ; the dura mater 
fills out the angle formed by the junction of the temporal and 
petrous cartilages ; in the apex of this angle a sinus has 
formed ; not far from it is seen tlie extremity of the recessus ; 
the semicircular canals have a hardly perceptible lumen; the 
cochlea has one and one-half turns ; its epithelium is thick and 
is easily detached from the surface beneath ; the greater epi- 
thelial protuberance has commenced forming. 

Eye. — Here a marked change is seen ; the sclerotic and 
cornea can be easily distinguished ; the cornea is considerably 
thicker than the sclerotic, and the corneal corpuscles are seen ; 
they appear to be the developed nuclei of connective-tissue 
cells, some of which are seen among the corpuscles unchanged ; 
the membrana capsulo papillaris adheres to the posterior sur- 
face of the cornea; the formation of the ciliary body has 
begun ; it is composed of connective tissue from the neighbor- 
hood of the eorneo-Bcleral junction, of transformed cells of 
the retina, and of tissue from the vitreous; its apex is drawn 
out into a thin hyaline structure that covers the surface of the 
lens ; the lens is solid ; in the retiua there is an evident strati- 
fication ; when the two layers of the retina are separated, the 
limitans goes with the internal layer, and a hyaline substance 
ia discovered that adheres partly to the limitans and partly to 
the outer layer. 

Meatus Extemiis, Drum, and Eustachian Tube. — The 
idea that the Eustachian tube, tympanum, and external mea- 
tus are formed from the first branchial cleft, was first pub- 
h'shed in the Isis byHuschke in 1827. Yon Baerdid not coin- 
cide with this view. In 1828 he described the development of 
these parts more in accordance with what seems to me to be 
the truth. Huschke's view as to the development of the otic 
vesicle waB soon proven to be correct, and Ton Baer's error on 
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this point no doubt weakened bie authority on the one i 
question. Von Baer did not fullow the development of the ear 
very closely, as he himself states on page 146, vol. i., of hia 
" Entwickelungsgescliichte der Tliiere," so that his descrip- 
tioiiB lacked the necessary accuracy. Husclike's statements 
have been accepted by every writer on development with 
whom I am acquainted. Kolliker, in his deservedly popular 
" Entwickelnngsgeschichte," gives the hiatoiy as follows: 
" The firet branchial cleft, which is fully open in tht! human 
embryo at the fourth week, closea in the tifth week, not, how- 
ever, in its whole length, as do the other clefts, but so that at 
both sides of the place of closure, which lies near the outer 
opening, the beginning and the inner end of the canal remain 
open ; these parts are nothing other than the sites of the mea- 
tus auditorius on the one side and the Eustachian tube and 
the tympanum on the other." 

The history of the developmenl of these parts, as I have 
found it, is as follows ; The Eustachian tube is an involution 
of the mucous membrane of Ihe pharynx ; it is not in any way 
the remains of a branchial fissure, but lies in the tissue in 
which the base of the skull is forming ; it grows in length as 
the branchial fissures close. "When the cartiiagiiious cochlea 
ie first formed, the Eustachian tube lies under it, and iollowa 
its ontlino to the site of the middle ear, which at an earlier 
date is principally indicated by the ganglion of the facial 

The meatus externus is formed as follows: The first 
branchial cleft in an embryo J of an inch long is very nar- 
row ; in its middle portion there is a»eligbt protuberance 
of the second branchial arch that breaks the otherwise straight 
coarse of the fissure. In an embryo f of an inch long, the cleft 
is closed, excepting that, at the point at which the projection of 
the second arch was situated, there is a shallow depression 
remaining ; this point corresponds nearly to the middle section 
of the cleft. The process of closure is interesting : the ends of 
the inferior maxillary process of the first branchial arch gi'ow 
together very early — they are joined in an embryo -| of an inch 
long — soon after, the second arch closes in front, and at the 
same time fuses with the first arch in its ventral portion, so 
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that the first branchial cleft is obliterated as I'ar as the inner 
end is concerned ; ae a resnlt of this process the bnecal cavity 
is closed in. The outer end of the first lissare, seen in profile 
views of the embryo, has also closed down to the t'uiTow men- 
tioned above, which is pituated on the aide of the embryo ju&t 
above the blunt angle fonned by the junction of its lateral 
and ventral surfaces; this depression is a shallow one, and 
does not represent the whole depth of the tissure; the first and 
second arches are united beneath it ; bisect an embryo ^ of 
an inch long in the antero-posterior median plane, separate 
the walls of the bnecal cavity, and the site of the depression is 
seen to be occlnded by a thin, translucent layer of tissue. 
Now, the projection of the second branchial arch increases in 
bulk and becomes more pointed, but the thickness of the fold 
mates the point appear rather blunt at first ; the tissue of the 
first ai'ch on the opposite side of the depression forms a slight 
ridge. When this point is reached (in an embryo J of an inch 
long, or little less), the meatus extemus commences as a bur- 
row into the tissue of the first branchial arch — or rather into 
tissue that did compose the arcli, for the arch has now disap- 
peared. In an embryo f of an inch long, the meatus is very 
apparent, the pointed protuberance above spoken of is much 
thinner, and is now easily recognizable as the auricle ; it points 
forward ; the meatus ia not only deeper, but, as a proof that 
the process of its formation is an active process, its termina- 
tion is much nearer the Eustachian tu!)e. A section of the em- 
bryo at this stage shows that the meatus has extended so 
deeply that its inner extremity lies under the outer portion 
of the Eustachian tube — in fact, is almost in contact with the 
tube; the portion of connective tissue lying between meatus 
and Eustachian tube is the meitibrana propria of the drum, 
the meatus forming its dermoid or inferior surface, the Eusta- 
chian tube its superior or mucous surface. In the connective 
tissue above, and posterior to the location of the drum, the 
ossicles have commenced forming ; the stapes does not, as most 
authors state, form later than the other ossicles, but, no donbt, 
it appears later in the tympanum. Its first appearance seems 
to be rather in the vestibule tKan in the tympanum, not free 
in its cavity, for it is connected with its cartOaginoua walla. 
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Tliia praition of the stapes is caused by a ^adual aUaorption of 
the cartilaginous wall of the vestibule at this place, caused 
apparently by the growth of the stapes. I am not aware that 
this explanation of the formation of the oval window has ever 
been given ; it is, at leastj as satisfactory as the ordinary state- 
ment, that the " oval window is a portion of the vestibular 
wall in which ossification did not take place." 

According to this view of the development of the parts in 
question, the concha is the only opening left in the closure of 
the first branchial tissure, and the furrow bounding the lower 
border of the under jaw indicates the course and lino of closure 
of the cleft, 

I have found it utterly impossible to obtain a satisfactory 
idea of this part of the history of development, as it has been 
heretofore presented. In what manner were the dermoid and 
mueoiia surface of the drum formed 'i How did the drum obtain 
the horizontal position which characterizes it in the embryo ? 
How did the Eustachian tube reach its position at the base of 
the skull in parts not at all concerned with the branchial fis- 
sures ? These and many other questions it left unanswered. 

The congenital mJTJformations of this part are also but 
BO many puzzles, considered in the light of the ideas that have 
hitherto prevailed as to its development; for, if those ideas 
were true (since the most common cause of such malforma- 
tions is arrest of development), we should expect to find ab- 
sence of the drum, a meatus or Eustachian tube with fissures 
in theirWall8,as the most common congenital defects. Instead 
of this, occlusion of the meatus ie the most common malforma- 
tion ; this, according to the views which we present, is due, as 
it should be, to the most common cause, viz., arrest of develop- 
ment. 

It would be out of place to speak of the phylogenetic re- 
lations of the facts here presented, although they are interests 
ing.. 

To recapitulate: The Eustachian tube is an involtition of 
the pharyngealmucous membrane; themeatus is an involution 
of the integument ; the drum is formed by the Eustachian tube 
overlapping the extremity of tUfe meatus. 



PEEFOKATION OF THE MEMBKANA TYM- 
PANI, "WITH SCARCELY A SYMPTOM OF 
DISEASE. 

Bt I)h, E. L. holmes, Chicuo. 

Mrs, H., thirty-nine years of age, had enjoyed excellent 
health till the spring of 1871. In early cliildhood ehe Buf- 
fered from Bome disease of the left ear, which resulted in a 
permanent perforation of tlie memhrana tympani -without 
otorrlicea. With this ear the patient has always been able to 
hear a watch at the distance of two inches. 

Quite early in 1871 the patient began to suffer from Blight 
attacks of asthma and broneliitis. Between the spasma there 
were constant sibilant and musical rcUes in the lungs, chang- 
ing rapidly in intensity and locality. Late in the summer 
the patient experienced a very slight itching in the right ear, 
I was several times consulted for this symptom, but could 
never detect the slightest appearance of disease. The exter- 
nal meatus and menibrana tympani were absolutely free from 
redness, or any apparent anomaly. Air passed easily into the 
middle ear; the hearing was normal, as tested by the watch 
and voice. There was no tinnitus. 

At the end of a few weeks the patient suddenly observed, 
with absolutely no premonitory symptom, that air passed 
through the memhrana tympani. An examination even then 
revealed no symptom of disease. There was, however, near 
the periphery of the lower portion of the posterior lialf of the 
memhrana tympani, a dark-brown deposit no larger than the 
head of a pin, which was' evidently the seat of the perfora- 
tion. The patient could force air through the opening with 



OK GASEOUS INTERCHANGE IN THE TYM- 
PANIC CAVITY; PHYSIOLOGICAL CON- 
SIDERATIONS AND THERAPEUTIC AP- 
PLICATIONS. 

Bl A. LOEWENBEFQ, M, D., PiRis, 

Physiological Considerations. — Otoloiry considers it a 
f nndamental fact that, in casea of obstructed Eustachian tube, 
the air contained in the drum is absorbed to a greater or 
less extent. Thus are explained the ordinary consequences 
of occlusion of this canal: fiii)king inward of drum-head ; in- 
creased pressure on labjrintliian fluid by the chain of ossicles ; 
diminution of hearing, heaviness, etc. It is needless quot- 
ing examples of this assertion ; all special treatises and mono- 
graphs abound in applications of this otological dogma. 

The palliative treatment necessarily corresponds to this in- 
terpretation of the causes of those symptoms ; the " absorbed " 
air is restored by inflating other air by the catheter, or by 
Politzer's method, until the middle ear possesses again the 
normal quantity of air. 

To it, long since, this interpretation suggested to me con- 
siderable doubt, because it seemed to me to neglect the im- 
portant question of what really happened in the drum after 
■occlusion of the Eustachian tube. Proofs seemed to me en- 
tirely absent for tliis hypothesis, and I thought them the more 
desirable, as a prior physical as wel! as physiological consid- 
eration rendered such a phenomenon very improbable. The 
<jHestion, therefore, was, What are the real consequences of 
obstruction of the Eustachian tube? 

Direct experimentation offered the greatest difl5cuUie3, not 



pauic cavity, caused by tliis "quasi-respiratory" act (as I 
shall call it, to be brief), in order to prevent or delay thereby 
the diminution of hearinf^ caused by this deperilition in case 
of obstructed Eustachian tube. I therefore substituted for 
the commonly-used atmospheric air other gaa less subject to 
diminution by " quasi-respi ration." 

Reflection su^rgested to me the idea of inflating a gaseous 
mixture almost natural, as it were, and little subject to diminu- 
tion by " quasi- rcBpiration," because its composition just equals 
that of the final result of gaseous interchange, that is to say, 
it is composed of Az, very little O (if any), and a large quaii- 
trty of Co3, the whole warmed to a degree approaching that 
of the body, and saturated with vapor of water correspond- 
ing to this temperature. 

This mixture necessarily must behave quite indifferently 
toward the gas of the blood ; the same as air behaves, ac- 
cording to Pfliiger and WoltiTberg, when it has undergone 
the respiratory interchange. And what combination could 
furnish this compound more exactly and easily than the 
Iwng f 

I therefore employ plainly expired air for the inflation. 
A very deep inspiration, followed by keeping the breath as 
long as poBsible, and making a strong espiration, would fur- 
nish a compound very similar to the one I wish to obtain ; but 
I found it both more convenient and more sure to complete 
the gaseous interchange by submitting the same quantity of 
air to several alternative inspirations and expirations, I make 
the patient breathe into a hag made of thin rubber, or a 
bladder, provided with a cock, to which I adapt a piece of 
rubber tubing ; the free end of this latter is introduced into 
the mouth of the patient, who shuts his nose with the fingers, 
and inspires and expires alternatively from and into the bag. 
(Each patient, of courae, has his own piece of tubing — a thing 
I have adopted, a long time ago, for Politzer's method, too, 
and I even design by a letter the end to be introduced into 
the nose — for cleanness.) Tiie bag, at the beginning, can be 
empty or full ; in the former case, the patient begins, of 
conree, with an expiration ; in the latter, with an inspira- 
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I taining a Boliition of caustic potash. I collect the gas in 
; of rather thick India-rubber, or a bladder, ending in 
[ a couk, to which I adapt a piece of rubber tnbing. When 
[It Ib to be employed, I introduce into the tree end of the 
1 tnbing the nozzle of an air-bag, previously emptied to the 
Vatmost by comprcBsion. I open the cock, and the bag tills 
t with H by dilating itaelf. I then use it as we do with com- 
I mon air, and I fill and empty it several times through the 
' catheter, or by means of Pulitzer's method. I attend to giv- 
ing the head of the patient an inclination toward the side oppo- 
site the affected ear, in order to put tiie Eustachian tube in a 
vertical direction, which favors the entering of H ; for thus it 
moDnta not only by the impulsion of the hand, which com- 
F presses the bag, but also by its own ascensional power, in 
qnence of the small specific weight of H. 
It is necessary always to use only recently-prepared H, as 
I the endosmotic power of the gas is so considerable that it is 
I impossible to conserve it in a bag or bladder. 

It is not useless to advise the danger of approaching a 
F flame in operating with II, for a mixture of H and air would 
lexplode with the utmost violence. 

All who bave had occasion to treat a great aumber of 

V otological patients will agree with me in considering inflation 

I of air as being at the present daj' the most invaluable and 

rmost generally useful remedy of otology, as well as the most 

rjnoffensive. In an immense number of cases we use it to fur- 

I imh to the middle ear the quantity of air wanted for the func- 

fttions of druin-head and ossicles, as well as for preserving the 

I'labyrinth from excessive pressure caused by sinking inward 

tof this membrane, and thereby of the ossicles. Inflation often 

restores hearing with wonderful instantaneity, and, for a time, 

more or less considerably ; such are the cases of simple catarrh 

of the middle ear. It is even the only local remedy of this 

f disease in very young children, as well in acute as in chronic 

.ses. 

Inflution being thus of extremely frequent and general 

riiae, I hope the modifications which I recommend will prove 

[■nseful, by prolonging the good effect of each inflation and ren- 

■ dering repetition less frequent, until a more energetic and 



I APPLICATION OF PAPER DRESSINGS IN 
TREATMENT OF PKRFORATIONS OF THE 
MEMBRANA TYMPANI. 



Br CLARENCE J. BLAKK, M. D., Bostok. 

FoHMrao, as it does, tiie boundary between the outer and 
■ihe middle ear, its outer Burfaee covered by a eontinnation of 
e dermoid lining of the external auditory canal, and exposed 
fto the ooter air, its inner coat a continuation of the mucous 
f Kning of the tympanic cavity, the membrana tympani is 
[.liable to participation in the diseases which may affect either 
^f the cavities which it separates, and is also liable to me- 
wlianical injury from forces acting from without through the 
izternal auditory canal. 

Von Troltseh says: " Three of the most important tissues 
" the animal system are found in this membrane : integu- 
ment, mucous membrane, and fibrous tissue ; hence pathological 
3S are very common in this part. AHhongh affections of 
ihs membrana tympani are very frequent, exact and unpreju- 
Sdiced observation must show that they seldom occur alone, 
land uncomplicated witb an affection of another part of the 
The membrana tympani is nourished by tlie same blood- 
Jyessels and nerves tliat supply the cavity of the tympanum 
l^nd the auditory canal. It thus really only forms a part of 
& divisions of the ear. In any affection of the adjacent 
s, therefore, the drum-membrane will almost always be 
[involved." 

Injuries of the membrana tympani also, says the same an- 
■%or, are quite common, as we would inter I'rom the delicacy 
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Hir-doucbe. Mr. Hewetson's treatment conBisted in warm 
«jriiigiiig, and the use of alkaline and then astringent instillft- 
tiona, the opening healing perfectly in eight days. It had be- 
come partially healed io the interval between the oecuri'ence 
of the accident and tlie patient's application for treatment, 
and the removal of a crust revealed an opening which healed 
as above stated. In the other case, the ear was nimply pro- 
tected by cotton, the patient being warned not to blow hia 
nose for two days — which injunction he would seem to have 
punctually obeyed, for, on hia return at the end of three days, 
the rupture had entirely healed. The rules for the treatment 
of these freah ruptures would be the same which apply to the 
treatment of a rent elsewhere : to cleanse the edges from any 
coagnla or foreign matters, and to bring them into apposition 
and keep them so. 

The cleansing may be effected by a little jeweler's cotton 
on the end of a probe dipped in warm water ; and, unless blood 
has flowed into the middle ear, care should be taken to pre- 
vent the entrance of fluid into that cavity. Where the edges 
of the rent do not fall readily into contact, the contact may 
be effected by alternately inflating the middle ear and press- 
ing upon the membrane with tlie probe. The edges of the 
rent once in place, the patient should be cautioned against in- 
flating the ear for at least forty-eight hours; and, for further 
protection, the external auditory canal may be stopped with 
cotton-wool, or, if the edges show a tendency to sepai-ate, their 
continued contact may be further insured by the application 
of a bit of paper as described further on. 

Perforations, the result of mechanical injury, vary greatly 
in extent, in the shape of the opening, and in their position in 
the membrane. The posterior half of the membrane ia the 
most frequent seat of these lesions, because the attacking force 
usually comes from in front; and the size and shape of the 
opening depend on the character of the instrument, the force 
of the blow, and the degree of resistance offered by the mem- 
brane. Wouuds of this sort heal less readily than simple rupt- 
ures; the injury to the deeper-seated parts is likely to be 
greater; the destruction of the substance of the membrane 
is apt to be more extensive, and the edges of the opening are 
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already-overbnpdened membrane, and produces a copious dis- 
charge. Tlie openinga which occur in this manner approach 
a eircuiar form, and vary greatly in size and poeitioo, accord- 
ing to tlie Beverity of the irflamniation, the degree oJ' preesnre, 
and the length of time during whicli the membrana tympani 
has been exposed to its effects, and the condition of the mem- 
brane previous to the attaclc. So far as the treatment of these 
perforations is concerned atone, tliis can only follow the treat- 
ment of the original disease ; so long as there is sufficient dis- 
charge to require a vent into the external auditory canal, the 
opening will probably remain to fnltill that office. In the ma- 
jority of cases it would be to the patient's benefit if the open- 
ing became closed so soon as it was no longer required for this 
porpose ; but while, as is well known, it is extremely difficult 
to maintain an artificial opening in the membrana tympani, it 
is almost as difficult to induce the closure of one which has 
followed an ulcerative process in the middle ear. The advisa- 
bility of attempting to favor the closure of such a perforation 
must depend upon the degree of benefit to the hearing, which 
itself depends upon the perceptive power remaining to the in- 
ternal ear and tlie sound-transmitting power remaining to the 
atructures of the tympanum. If the disease has extended to 
the labyrinth, there is litttle justification in making any such 
attempt, for in time tlm mucous membrane of the middle ear 
exposed to the air undergoes such changes as to render it but 
little liable to injury from the exposure. In many eases 
where the inner ear is intact, the changes in the membrana 
tympani and middle ear are of a character to destroy or great- 
ly diminish the vibratile or sound- transmit ting power of the 
membrane and ossicular chain as a whole; but the sound- 
waves, gaining admission to the tympanic cavity through the 
perforation, reach the labyrinth with more or less diminished 
force. Where, however, the ossicula have been left free to 
transmit sonorous vibrations, and enough of the suiface of 
the membrana tympani remains to receive and vibrate in re- 
sponse to the impact of the sound-waves, the closure of the 
perforation wij] usually considerably improve the hearing. 
When tlie ojjg. -jjo- is a sizable one, more than two millime- 
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the discharge ceased six montha previously; the tympanic 
cavity waa dry, its mucous membrane healthy, and the mem- 
brana tyinpani but slightly opaque ; there were no congested 
vessels or other signs of a progressing reparative process visi- 
ble ; the hearing for the watch was j^. On the 24th of 
Angnst, 1875, a disk of thin writing-paper, about 2J millimetres 
in diameter, was applied, covering the perforation, and the pa^ 
tient directed not to inflate the middle ear for forty-eight 
hours ; the hearing for the watch increased on application of 
the paper to ^^. When next seen on the IStb of October, 
the hearing for the watch had further increased to -^^ ; an 
examination of the ear showed the perforation to have become 
closed by a tense, firm cicatrix, and the piece of paper was dis- 
covered on the posterior wall of the auditory canal about half 
an inch from the meatus, with a tiiin membrane, formerly a 
portion of the dermoid coat of the membrana tympani, firmly 
adhering to it. 

The displacement of the paper disks after the closure of the 
perforation in the cases which have furnished the material for 
this papar led to a series of observations on the growth of 
the dermoid coat of the membrana tympani, the results of 
which will be published later. 
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Autopsy twenty-four hours after death, at which I was 
aasiated ty Dr. Edwin Hutchinson, of Utiea, N, Y. The 
external abscess was located in the lower portion of the mas- 
toid region ; about three-fourths of an inch above an(] slightly 
behind the meatus was an opening in the squamous portion of 
the temporal bone abont one-third of an inch in diameter. 
At this orifice, the jagged edge of a small and scale-like se- 
queatnim was observed, which was very movable. On open- 
ing the calvarium, about two ounces of fetid, greenish-yellow 
pus was found in the anterior fijssa of the skull, bathing the 
anterior lobes of the cerebrum, partially filling the lateral 
thirdandfonrth ventricles, and bathing the medulla oblongata 
and inferior portion of the cerebellum as far as the foramen 
magnum. The ventricles were partially lined with a lymphoid- 
looking material, which was dotted by numerous and minute 
blood extravasations. 

The optic chiasma and anterior portions of the anterior 
lobes of the brain were covered with .lymph, and softened. 
There were at the anterior and inner portion of the middle 
fossa a sudden swelling and lifting up of the meninges of 
about half an inch in diameter, the apex of which presented 
an aperture communicating with a minute abscess. By press- 
ure, a few drops of very thick, creamy pus were squeezed 
out. 

From the necrosed opening in the squamous portion the 
meninges were lifted up to snch an extent as to cause a com- 
munication with the little abscess already mentioned, and pie- 
sented a surface of detached meninges measuring an inch and 
three-fourths by three-fourths of an inch in diameter. Tlie 
tympanum and labyrinth were sawn across, and no disease of 
any sort was found of the auditory apparatus, except the 
slight dulling of the dermoid layer of the membraua, before 
alluded to. 

I confess that, during life, I was only able to diagnosticate 
a mastoid periostitis with abscess. 

A child of this age (two months) has few or no mastoid 
oells, except, perhaps, an antrum, and cell disease is wellnigh 
impossible. 

I infer that the periostitis extended itself to the necrosed 



SYPHILIS OF THE COCHLEA (COCHLITIS?). 



Y D. B. ST. JOHN EOOSA. M.II., Net 



Some three years and a half since, in writing upon diaeages 
of the labyrinth, I etated that I had yet to see a case of re- 
covery from syphilitic disease of that part of the ear.' Since 
that time I have reported one case of cure of syphilis of the 
cochlea by the use of mercury and potash." I have also very 
lately seen a similar case in which very j^reat improvement 
has resulted from an anti-Byphilitic treatment ; so great a one, 
that we may hope for much more, since the case has been 
under treatment but a month. These cases have, of conrse, 
made me more hopeful as to the prognosis of syphilitic dis- 
ease of the labyrinth. They, with some others, that I will 
now report, have also assisted me to a clearer idea of the 
symptoms and nature of the disease, although much remains 
that is unpleasantly obscure, especially as to the pathology. 
This much is certain, however: The clinical investigation of 
recent cases will aid us very much in determining just how 
to distinguish diseases of the labyrinth from those of the 
middle ear, and perhaps to go a step farther, and locate them 
in the vestibule, semicircular canals, or cochlea. I beg, there- 
fore, to again report the outline of the first case alluded to, 
with the additional ones. Before doing so, the symptoms 
that may be somewhat relied upon in making a diagnosis 
of disease of the cochlea, and of the other parts of the laby- 
rinth, will be tabulated : 

' " Treatise on DiHCaaea of the Ear," p. 664. 
' " Arohivea of Dermatology," vol. i., part 3. 
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when theao symptonia are prosent, we must conclude that the 
cochlea is Ihe seat of disease, even if it be secondarily affected. 

5, The diagnosis of syphilis of the labyrinth depends in a 
great measure upon the same kind of evidence as tbat from 
which we conchide that a case of optic neuritis or choroiditis 
is syphilitic ; that is to say, the history, and the presence of 
other symptoms, as eruption, mucous patches, etc. It should 
not be forgotten, however, that the occurrence of labyrinth- 
disease, in a person who has probably had the initial lesion of 
syphilis, even if no other symptoms are present, is a very sus- 
picious circumstance, which should lead to a careful weighing 
of the indications for and against a mercurial treatment. 

I prefer to say disease of the cochlea, instead of disease of 
the labyrinth, when the prominent symptoms, as in the cases 
now reported, are great impairment of hearing, the inability 
to hear certain tones, and the production of false ones. These 
are evidences, I think, of cochlear disease, whatever else we 
may have. Tinnitus is a symptom common to many forms 
of aural affections, while vertigo and unsteadiness of gait are 
chiefly to be referred to undue pressure from the huso of the 
stapes upon the semicircular canals, and nut to oisease of the 
cochlea. I think too much stress has been laid upon in- 
creased pressure upon this latter-named part of the ear, to the 
neglect of disease havingits origin in the tone-perceiving appar 
ratus — the cochlea. "M^ni^re's disease "lias always seemed to 
me an unfortunate name, since it has been iudiscrimiaateiy 
applied. It ought not to be used unless it refers to a case 
such as that in which a hemorrhage into the semicircular 
canals was found. Of late, cases in whicb the cochlear 
symptoms are, at least, the predominant ones, are sometimes 
styled cases of " Meniere's disease," wben they have very little 
in common with cases of hEemorrhage. In short, I think we 
should, in making a diagnosis, begin to localize the part of 
the ear that is chiefly affected. It is interesting to notice 
that we are always assisted in a diagnosis of supposed coch- 
lear disease, if the patient have a musical education. I believe 
all the cases of double hearing that have been reported oc- 
curred in musicians. Certainly other patients have had the 
same symptoms, but they have been unable to appreciate 
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pool- appetite, pains in her legs, and some neuralgia about the 
eyes. The treatment was anti-Byphilit.iG in the beginning, 
but haa not been very thoroughly carried ont of late. The 
pharynx ih granular, and the left drum has no light spot. 
The usual treatment for catarrh of the middle ears has been 
pursued to some extent, but with no benefit, for the aural 
symptoms are increasing. 

A thorough anti-syphilitic treatment was undertaken, and, 
according to a note from the husband, and a verbal mmmu- 
nicaticin from the physician who first observed the case, the 
patient progressed steadily to recovery under this manage- 
ment. I have not seen her since she first consulted mo. 

Case III.— Mr. TJ., aged thirty-three, August 30, 1876. 
The patient states that toward the end of last June he ob- 
served dullness of hearing and tinnitus in both ears. Soon 
after he discovered that he was totally deaf as to the left ear, 
and the right ear has been growing gradually worse. 

On August Ist he began to have attacks of vertigo and 
staggering, and has had several since. He had a venereal 
sore on the penis abont February 15th, and says he had 
mucous patches in his mouth and throat about the middle of 
March. 

Hearing distance : R. ^, L. ^. 

He hears words when spoken distinctly into the i'ight ear. 
The drum-heads are both dull in color and have no light spots. 
The air enters both tymjianic cavities freely upon the em- 
ployment of Poliuer's metliod, and reddeus the drum-heads, 
but causes no improvement in hearing. 

A diagnosis of syphilitic disease of the labyrinth on 
both sides was made by my associate. Dr. E. T. Ely, who saw 
him first ; and after the patient had seen Dr. E. L. Keyes in 
consultation, he was put upon a course of inunction, with the 
oleate of mercury, mercurial baths, and iodide of potassium 
internally in steadily increasing doses. 

On September 9th he was already better. He could hear 
the voice much better; the attacks of vertigo continued, but 
there was no more staggering. 

A more complete examination showed some peculiar symp- 
toms, which throw some light upon disease of the cochlea, and 
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of chronic aflections, the earae care ehould be exercised, lest 
the ears be exposed to loud or continuous sounds. 

Cask IV. is one that I saw at the Manhattan Eye and Ear 
Hospital, through Dr. E. T. Elj, who had charge of the patient 
at the Eastern Dispensary, and who diagnosticated dieease of 
the labyrinth. Mr. L., aged twenty-two, September 7, 1876, 
Complains that two days ago he was Boddenly attacked by 
complete deafness in left ear, accompanied by noises like 
" the blowing off of steam." These eymptoras have continued, 
and be has also had slight vertigo aud feeling of nnsteadinese 
— most troublesome when he turns his face upward. He 
had a venereal sore on penis two years ago, and subsequently 
sore moutb, falling of his hair, and iritis. Was treated for 
syphilis by reputable physicians. 

Hearing distance : E. ^, L. ^. Tuning-fork heard only 
on right side. Drum-heads somewhat sunken, with dull color 
and dull-light spot. Air enters middle ears readily through 
Eustachian tubes, but does not improve hearing. 

September 20M.— Patient has been treated for catarrh of 
the middle eare, without any benefit. Anti-syphilitic treat- 
ment was advised at his first visit, but he has refused it thus 
far. 

The diagnosis in this case has not been subjected to the 
crucial test of treatment. Its syphilitic character cannot, 
therefore, be so strongly emphasized. Yet, when a history of 
general syphilis is so distinct, and a labyrinth-affection occurs, 
I think we may safely conclude that the latter is at least 
modified by the venereal poison, if not actually caused by it. 

It is undoubtedly true that affections occi^r in syphilitic pa- 
tients (from suppression of the perspiration, for example) which 
would have occurred all the same had they not been syphilitic; 
and yet, the exposure or imprudence having once caused the 
attack of inflammation, it immediately assumes the charac- 
ter of a syphilitic affection, by reason of the syphilitic blood, 
whose increased flow to the part, and the exudation, go to 
constitute the inflammation. The complete failure of the 
anti-catarrhal treatment, although all these patients showed 
some catarrhal symptoms, was another striking evidence of 
the real nature of the cases, for we seldom meet with cases of 
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The inflammatiouB of the mastoid, "to wliieli bo much at- 
tention has been given of late years, have been proved to con- 
sist not of one single bnt of various pathological conditions, 
according as the mucous membrane lining the eelk, the bone 
itself, or the external periostenra bears the brunt of the inflam- 
mation, all of the different varieties, however, arising from 
and eansed by a pnmary intiamniation of tlie mucons mem- 
brane of the tympanum, which extends back into the mas- 
toid cells, and serves as a periosteum to the internal or tym- 
panic surface of tlie temporal bone. In fact, both the tym- 
panic and mastoid inflammations are essentially a periostitis 
in the interior of the temporal bone. 

As the result of this periostitis in the interior of the mas- 
toid cells, we may have any one of these conditions : 1. The 
inflamed membrane may secrete pus, and fill the eella, produc- 
ing the so-called abscess within the mastoid j 2. The inflam- 
mation may extend from the cells along the minute vessels 
and periosteal projections, which penetrate the bone through 
its innumerable foramina, and thus act up a periostitis on the 
external surface of the mastoid ; or, 3. An inflammation of 
the bone itself (an ostitis) may be caused. 

This ostitis may be either purulent or hyperplastic. When 
purulent, we may have, as the result of tlie inflammation and 
the accompanying exudation in the tissues of the bone, ab- 
sorption of the whole bone, as is seen in those eases of mastoid 
disease in which the bone is perforated by the inflammation ; 
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with dizziness, and at tlje same time the diecliarge from tlie 
ear, wliicii had been profuse, caased entirely. At the time of 
his entrance to the hoBpital, record gives the following condi- 
tion: "Seems to be of feeble understanding; complains of 
headache, especially behind the left ear, and general weak- 
ness ; is nnable to stand on account of dizziness ; often makes 
ineffectual attempts to speak ; oJlen cannot fix upon or pro- 
nounce the word he wants ; says he knows the word he wants 
to use but cannot pronounce it ; tongue thickly coated in 
centre; pulse 72 and regular; temperature 101,2°; no ap- 
petite ; marked thirst ; bowels moved this morning ; mouth 
drawn slightly to the left aide; tongue protruded straight; 
left eye injected, and left pupil slightly mord dilated than 
the right; headache increases at night; does not sleep well." 
He was ordered a mixture of bromide of potassium and chloral 



June \st.~K. M. All the symptoms were worse ; the pa- 
ralysis of the right side of the face, the opposite aide from the 
ear-disease, had increased; the pain was worse; the stupor 
was more marked, and when roused he was unable to speak 
intelligibly, although he seemed to understand questions. 
Pulse, as before, 72, 

At 2 p. M. I saw him in consultation with Dr. Edes. The 
facial paralysis on the right side was more marked than in 
the morning ; the tongue for the iirst time was protruded tow- 
ard the right aide; his speech was utterly unintelligible; 
stupor extreme; pulse, 72. On examination of the ear, I 
found no swelling or cedoma externally over the mastoid ; 
meatus slightly congested in its deeper parts ; membrana 
tympani swollen and red, with a perforation on the anterior 
lower segment of the size of a pin's head, through which thick 
purulent matter exuded. The mastoid and the parts just be- 
low the auricle between the mastoid and jaw were tender on 
pressure, and there was alight swelling behind the angle of the 
jaw. 

It was decided to perforate the mastoid, and, under ether, 
the bone was exposed juat behind the auricle; the mastoid 
ceUs opened by means of a trephine one-fourth of an inch in 
diameter ; the bone removed waa very dense, and seven-six- 
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There ia now a free discharge of purulent matter from the 
tympanum through both wound and meatus ; the douching ie 
continued every two hours through tlie day and omitted dur- 
ing the night. An instillation of sulphate of zinc, gr. j, ad. 
5 jj twice a day, was ordered for the tympanum. Pulse vari- 
able from 70 to 60, temperature also variable from 97,5° to 



J\!m,e lOiA. — There ia a decided improvement ; no stupor ; 
the paralysis of both face and tongue is less, and he can speak 
mucli more distinctly ; ia able to recognize the word he wishes 
to use, but cannot always succeed in pronouncing it ; has 
taken milk, toast, and eggs in fair quantities, but this morn- 
ing vomited breakfast. Pulse very variable, from 45 to 70, 
temperature normal. He was ordered brandy and milk iced, 
and the bromide of potassium was omitted. 

Jime \^ih. — Has been gaining in every way ; paralysis 
has almost disappeared ; his speech is much better ; there is 
no pain or dizziness ; he complains of some subjective noise 
in the ear; discharge from meatus and wound has nearly 
ceased ; examination shows the swelling and redness of the 
membrana tympani and meatus to have nearly disappeared ; 
air passes freely through the tympanum with a perforation 
whistle on catheterization. 

June 17(A.— Pulse still very variable and irregnlar, from 
i2 to 108. No marked change till to-day, when there is a 
decided loss of strength and appetite without any known cause ; 
is unable to retain anything except brandy and milk. 

June \^th. — Improving in strength and appetite ; paraly- 
sis of tongue has disappeared, and that of face improving 
daily ; no discharge from meatus or mastoid cells, and the 
cloth tent which has been kept in the wound is removed ; the 
douching is used only once a day, and the water passes freely 
into the throat from both wound aud meatus. 

July lOiA. — The paralysis has entirely disappeared ; appe- 
tite and strength good, and the patient has been walking about 
for the last week ; tlie wound is closed to a mere aiuue, and no 
diseased bone is felt ; was discharged from the hospital. 

The patient reported once a week lor the next month ; 
there was some slight return ot the headache of short dura- 
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be possible by thorougli doticbing of tlie whole cavity to allay 
the local inflammation. Although the prognosis waa cooaid- 
ered very unfavorahle at the time on account of the extent to 
wbich the brain mnst be involved, it was hoped that by re- 
lieving the inflammation of the ear the inflammation of the 
brain might subside when the irritation which waa causing it 
waa removed. The opening of the mastoid cells showed that 
there waa no collection of pua in them. As the direct effect 
of the operation, the patient expressed liimaelf relieved, wiiich 
may be referred either to the free bleeding or the douching of 
the tympanum, Tlie next morning, however, the improve- 
ment was marked ; he was able to espreaa himself perfectly 
intelligibly ; there was very little atnpor ; the paralysis of the 
face waa much leas, and that of the tongue had disappeared, 
The two alight convulsions on the aeeond day after the opera- 
tion marked an increase again in the brain trouble, although 
the pain in the head and the stupor did not return ; the pulse 
also began to fall below the normal. Examination of the 
hearing power, previously impossible on account of the stuporj 
Bhowed it to be fair, and excluded the labyrinth from partici- 
pation in the inflammation. For the next few days the brain 
symptoms, although marked, were never as severe as before 
the operation. 

Following this was a decided improvement in every symp- 
tom except tlie pulse ; the paralysis of the face disappeared ; 
his speech became nearly perfect, and there was no pain, stu- 
por, or dizzineaa ; the pulae, however, continued very variable, 
ranging from 42 to lOS per minute, but gradually became 
normal as convalescence set in. On leaving the hospital be 
had been absolutely w-ithout symptoma for nearly two weeks. 
During the next three montha a few attacks of general head- 
ache, the last and most severe one about ten days before death, 
were the only symptoms complained of, but, notwithstanding 
these, ho had gained in fleah and atrength. 

The acute inflammation of the brain in the beginning, the 
period of latency for three montha, only interrupted by a tew 
attacks of headache, and the sudden fatal termination, would 
seem to jwint to abscess of the brain-tiaane which Anally 
ruptured. 
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Tiie very decided improvemeiit wliidi followed the open- 
ing of the mastoid cells and tlie treatment of the tympanic 
inflammation, although followed by a partial relapse, is of 
interest, as in a similar ease of less severity it might he the 
means of so redueinj:; tlie inflammation tliat it coald subside 
without causing serious changes in the brain. 

3. Ohronia Purulent Inflammation' of the Tympanum; 
Hyperostosis of the Mastoid ; Perforation of the Mastoid ; 
Iiecoverij.—A\he.T% X., aged eleven, applied to me in De- 
cember, 1875, for an acute exacerbation of a cloronie pnrnlent 
inflammation of the right tympanum. The old otorrhosa was 
the result of scarlet fever two years before, and had been con- 
tinuous from the beginning. For about a weeli before I saw 
him he had had severe pain in the ear, and over the side of 
the head, with slight febrile disturbance. Examination showed 
the rigiit membrana tympani nearly destroyed, and the posi- 
tion of the posterior half of the membrane occupied by a mass 
of firm, fibrous granulations ; Enstachian tube pervious ; muco- 
purulent discharge in the meatus in moderate quantity ; no 
tenderness or swelling of the mastoid. The inflammation of 
the tympanum was treated by leeches and douching with 
warm water ; but, in spite of this, in a few days, the mastoid 
became very tender on pressure, and redematons externally, 
and the periosteum was incised freely under ether; no pus 
had formed, and the bone waa not softened. The operation 
was followed by decided relief to the pain in the ear and 
the tenderness of the mastoid ; hut in a few days the pain re- 
turned with greatly-increased severity, and with increaaed con- 
stitutional disturbance; rapid pulse, nausea, dizziness, and 
coni]>lete loss of appetite. The ])ain was not referred to the 
interior of the ear as at t.Iie beginning of the attack, but 
directly to the mastoid process. Opening of the mastoid 
prottess was agreed to and performed under ether, with the 
assistance of Dr. John Homans, a few hours afler, the pain 
having increased very much in the mean time in the mas- 
toid. After exposing the bone by an incision through the 
periosteum, it was perforated by means of a triangular borer, 
one-seventh of an inch in diameter, on a level with the meatus, 
the point of the instrument, being directed slightly forward. 
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It was iiDpoB&ible to roeojruize wlieu the iiiBtrumeiit perforated 
the inner plate of bone, bat occasional examination witt the 
probe showed finally that the mastoid cells Lad been opened 
at the depth of one-fourth of an iiieli from the external sur- 
face of the bone, and the end of the probe could be passed 
into a Binall cavity. No pus was found, nor could anythinf:; 
be syringed from the cells ; water in minute quantities could 
be forced through the opening into the meatus. 

The operation was followed by gradual relief from the pain 
in the next few days ; the wound was kept open by cloth 
tents ; douching of wound aiid meatus with warm water con- 
tinued, and eventually the water passed from the opening into 
the meatus in somewhat larger quantities than at first, but 
never freely. The granulations of the tympanum became 
gradually covered with epidermis, the tympanic inflammation 
subsided, and the diacbarge ceased. 

The wound was kept open for some six weeks, or till all 
inflammatory symptoms had subsided, and at no time was 
there an appreciable suppuration from the interior of the bone. 
It finally closed firmly by granulations without any caries or 
necrosis, and has remained firm for five months, although 
there has recently been a slight return of tympanic inflamma- 
tion, due to a cold. 

3. Purulent Inflammation of the Tympanum ; Inflam^ 
■motion of the Subcutaneous Tissue externally ; Hyperostosis 
of the Mastoid; Perforation; liecovery. — Mrs. D., aged 
twenty-seven ; strong and healthy ; was seen in December, 
18T5. Eleven months before, from a cold, she had an acute 
purulent inflammation of the right tympanum, and, since 
then, has had a eontinuoos otorrhuaa on that side, with more 
or less pain. Seven months from the beginning of the attack, 
soon after confinement with her third child, a swelling, the 
size of a pullet's egg, appeared a little above and behind the 
right auricle. From that time there has been unilateral head- 
ache on that side, marked tenderness of the swelling, and pain 
in the ear, gradually becoming worse, till I saw lier, when she 
was in high fever with chills, and rapid pulse, anxious counte- 
nance, and complete loss of appetite. 

Examination of the ear showed a slight purulent discharge, 
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Ebe membrana tympani destroyed, and ite position occupied 
mj a firm swelling of the mucous membrane ; Eastachian tube 
JitJy pervious. The tumor, whicb had not increased since 
B tirst appearance, was a little above and behind the auricle ; 
red, iirm, immovable, and circumscribed, but without 
Ijictuation ; there was no swelling or tenderness of the lower 
t of the mastoid ; there were no decided brain symptoms. 
Under ether an incision was made through the tnmor down 
the bone ; no pus was found, and the bone was not softened. 
?he tumor seemed to be a non-suppurative inflammation of 
the subcutaneous tissue. A poultice was applied, and mor- 
fcine ordered jiro re nata. 

The free bleeding from the incision and the relaxation of 

i tissues gave decided relief to the pain, headache, and 

irer, and the tumor slowly disappeared by suppuration, so 

^st in a fortnight the wouud had healed, and no vestige of 

ibe tumor remained, except a little induration. Soon after, 

r, pain and tenderness developed themselves in the point 

fef the mastoid, with occasional sharp burning pain on the left 

tde of the vertex of the head, and the otorrhtea continued. 

a spite of leeching and douching the ear, and poulticing the 

natoid, the pain increased in the ear and mastoid, and there 

frere also dizziness, nausea, and pain in the occiput, which 

jaade me fear brain-trouble; at no time was there, however, 

my return of the fever or marked change in the pulse. The 

latoid was now opened under ether, as in the previous cases, 

s of the triangular etilet of a trephine ; the cavity was 

oly reached after perforating to the depth of about !ialf an 

t&ch; water could be syringed through to the throat and 

jatus in small quantities; no pus was evacuated. 

The wound was kept open for sis weeks, an^ treated by 

pouching and poulticing, and the tympanic inflammation was 

I in the usual way. The direct effect of the operation 

a not evident, but tlie pain and tenderness of the mastoid 

Silowly improved, and in ibur weeks had disappeared. After 

Bing kept open six weeks till all otorrhcea liad ceased, and 

i tympanic mucous membrane had assumed a tolerably 

iealthy appearance, the wound healed. 

Occasional dizziness, nausea, and pain in tlie vertex and 
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occipat, were felt for the next tiiree months, and occasion- 
ally there was a sliglit reenrrence of tenderness of the mastoid, 
which passed off with ponlticing. The pulse and temperature 
continued normal. Tor the last three months the patient has 
been free from symptoms, and is well apparently. 

4. Acute Purulent InflaTnmation of the Tympana ; Hy- 
perostosis of One Mastoid ; Perforation ; Uecovery. — Sarah 
S., aged twenty-four, not strong, hut without special disease ; 
subject to severe tonsillitis, with which there was four years 
ago acute catarrhal inflammation of both tympana, from which 
she recovered perfectly under treatment. In the latter part 
of January, 1876, she was seized with chills, sore-throat, head- 
ache, congh, and anorexia, and again developed a severe in- 
flammation of both tonsils ; two weeks from the beginning of 
the illness she became very deaf, and on February 16th en- 
tered the City Hospital, At the time of entrance both tonsils 
were much swollen, nearly occluding the passage to the fauces ; 
the right one the largest, and somewhat ulcerated on its sur- 
face. Some pain in both ears, hut not severe ; deafness ex- 
treme. Pulee 70, temperature 08.4°, respiration 20. Mouth- 
wash of chlorate of potass, and sulphate of quinine, gr. iij, 4 
times daily, was ordered. 

On the 21st I saw her for the first time. There had been 
a severe chill lasting half an hour during the previous night. 
Examination of the eard showed purulent inflammation of 
both tympana, with ruptures of both drum-membranes; no 
tenderness of the mastoids. Douching and hot-water instil- 
lations w^ere ordered for the ears ; the quinine was omitted. 

The chills recurred daily during the next eight days, bnt 
gradually became leas severe. The inflammation of the ton- 
sils and of the tympana slowly improved, and the general 
condition was better; the discharge from the ears diminished, 
and Politzer's inflation was used daily, giving a distinct per- 
foration whistle on each side ; the hearing improved. On 
March Ist, however, decided hut not extreme tenderness with 
slight cedema was noticed over the lower points of both mas- 
toids. Poultices were ordered over both mastoids. 

March Isi, p. m,, pulse, 104; temperature, 100.5° ; respi- 
ration, 26. 
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t SdfA. M., pulse, 80; temperature, 97.2°; respirKtiou, 18 
t, pulse, 76 ; temperature, 100,2° ; respiration, 20. 
Sd, A, M., pulse, 72 ; temperature, 9S.2° ; respiratiou, 20 
left mastoid better, the right still tender ; pain over riglit 
half of head; p. m., pulse, 6i; temperature, 98.0° ; respira- 
tion, 16. 

ith, A. M., pnlse, 80; temperature, 99°; respiration, 18 
p, M., pulse, 68 ; temperature, 98° ; respiration, 16. 

5lJi, A. M., pulse, 68 ; temperature, 99° ; respiration, 24 
confined to bed witli weakness ; p. M., pulse, 68 ; tempera- 
tore, 98.8° ; respiration, 15. 

Gth, A. M., pulse, 56; temperature, 96.8° ; respiration, 14 
p. M., ])ulae, 68 J temperature, 98° ; respiration, 20. 

7ih, A. M., pulse, 84; temperature, 98°; respiration, 20 
right mastoid improving, left one not sensitive; free dia 
charge from right meatus, very little from left ; p. m., pulse 
60 ; temperature, 97° ; respiration, 14. 

8th, A.M., pulse, 72; temperatttre, 98°; respiration, 18 
p. M., pulse, 68 ; temperature, 97.8° ; respiration, 16. Up and 
^^^ressod. 

^^B 9^, A. M., pulse, 64; temperature, 97.2°; respiration, 18, 
^^^B 11^1^, A. M., pulse, 96; temperature, 98.8°; respiration, 28. 
^^^B 12^, p. u., pulse, 92 ; temperature, 10l.4^ ; respiration, 26. 
^^Bbmplains of headache all over the head ; delirious at times. 
^^^B 13th, A. M., pulse, 100; temperature, 99.5°; respiration, 22 
^^^^to-daj recurrence of tenderness and swelling over left mas- 
toid with increased discharge from left tympanum anddifi"u8e 
inflammation of left meatus; right mastoid better ; discharge 
from right tympanum much less; five leeches to left mas- 
toid; frontal headache and pain in occiput; Dover's powder, 
j)ro re nata — p. m., pulee, 88 ; temperature, 99,4° ; respira- 
tion, 20. 

nth, A. M., pulse, 74 ; temperature, 97.4° ; respiration, 20 ; 
p. M,, pulse, 90 ; temperature, 98,7° ; respiration, 24. 

15iA, A, M., pulse, 80; temperature, 98°; respiration, 18; 
p. M., pulse, 74 ; temperature, 97.4° ; respiration, 18. 

16iA, A. M,, pulse, 60; temperature, 97.2°; respiration, 16, 
Tenderness of left mastoid less, and for the next four days 
1 to be improving, although the left mastoid continued 



156 



decidedly sensitive but not paioM. The right eat- was liealed. 
Tlie inflammation of the tonsils had euheided. 

March 2^d. — A recurrence of diffuse inflammation of tLe 
left meatua with loss of appetite and occasional slight ver- 
tigo. 

Mth. — While at breakfast appeared faint and could not 
apeak ; no loss of motion or sensation ; no convulsion. When 
I saw her half an honr after, she was extremely restless, trying 
to get out of bed, and pointing to the forehead and back of 
head, as if there was pain at these points; no nausea or vomit- 
ing. Pulse, 100. An ice-bag was applied to the head and 
she soon dropped to sleep, and awoke in an hour perfectly con- 
scious and able to speak; she remembered nothing of the at^ 
tack. 

Similar but less severe attacks recurred several times dur- 
ing the next few days. The left mastoid continued tender, 
but without cedemaor pain. Slight, ill-defined headache most 
of the time, referred chiefly to the left side. 

March 25iA, A. M., pulse, 80; temperature, 97-8°; p.m., 
pulse, 87 ; temperature, 98.3°. 

26th, A, M., pulse, 96; temperature, 98.2°; p. m., pulse, 
93; temperature, 99°. 

37th, A, M., pulse, 94; temperature, 98° ; p. m., pulse, 90 ; 
temperature, 98,2°. 

28th, A, M., pulse, 84; temperature, 98.3°. 

To-day patient first consented to an operation which I had 
been desirous of performing for several days on account of 
the marked head-symptoms. The left mastoid was opened 
under ether by a triangular borer on a level with the meatus, 
as in the previous cases, and the ceils were reached only after 
perforating the bone for more than one-fourth of an inch. 
Nothing was evacuated. The wound was kept open by a 
clotli-tent, and the opening douched once a day with warm 
water which was felt slightly in the throat. A flaxseed poul- 
tice was applied. 

33M, P. M., pulse, 102 ; temperature, 97.8°. 

29^^, A. M., pulse, 108; temperature, 97.5° ; very decided 
relief to the headache, and no recurrence of unconsciousness 
or delirium ; p. m., pulse, 104 ; temperature, 99°. 
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fOM, A.M,, pul6e,114; temperature, 98° ; p.m., pulse, 120; 
ijiperature, 100°. 
^Xst, A. M,, pulse, 120; temperature, 98.4°; elight chill 
t inclination to faint, 3oon better ; no loss o£ speecli or 
icioDBDeBs; from this time convalescence was uuinter- 
; p. M., pulse, 93 ; temperature, 99.4°. 
W^prU 1st, A.M., pulse, 112; temperature, 98.3°; p. m,, 

;, 96 ; temperature, 98.8°. 
r &iA. — The use of tents was omitted and the wound healed 
Bidl;^, and on April 10th she was discharged. Two months 

ward she remained well. 
Lin all of these cases the thickness of bone whieli was per- 
iftted, varfing from one-fourth of an inch in a child of 
iven years to hall' an inch in an adult, would leave no 
doubt in regard to the esistence of hyperostosis. The diffi- 
culty which was experienced in passing water through the 
mastoid into the tympanum, even after the perforation had 
entered a distinct cavity, as proved by the probe, would show 
that the same condition existed within the cells as in the ex- 
ternal wall. 

In none of the casea was tkei'e any history of previous 
mastoid disease, and three of them may be regarded as in- 
stances of more or less acute hyperostosis. In the fourth case, 
following acutepurulentinflammationof the tympanum, there 
would seem to be no possibility of referring the disease to any 
long-continued disease, as the ears had been previously healthy ; 
in two of the other cases there had been, it is true, chronic 
tympanic inflammation for a long time, but tlio mastoid 
trouble was very recent; in the last case (No. 3) there had 
been mastoid inflammation probably for months. 

In three of the four cases the mastoid disease was accom- 
panied by pain, usually severe, referred by the patient not 
only to the ear but also to the mastoid itself; in the fourth 
there was no decided pain in the mastoid. In all four 
cases there was marked tenderness of the hone on pressure; 
in only one, however, was there any (edema or other symptom 
of external periostitis. In all of them a series of ill-defined 
symptoms, headache, nausea, and dizziness, were present, 
which would lead any one familiar with the insidious way in 
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wbiob the brain is aifected from purnlent tympanic inflamma- 
tion to fear trouble witli the brain ; in none, however, except 
the one fatal ease, was there any very great orlong-contiiiued 
variation of the pulee. 

In all of the eases, I am eonfident that the mastoid cells 
were opened; indeed, in each I was able, although with diffi- 
culty, to force water into the meatus or throat, but notwith- 
standing this no pus or anything else was evacuated from the 
cells. In the first and fourth cases the relief from the opera- 
tion was very marked and immediate ; in the other two easea 
the effect of the operation was not bo decided, although they 
both gradually improved from that time, and eventually re- 
covered. In the first ease the relief to the brain symptoms 
was very decided, and I can only explain the final fatal ter- 
mination by supposing that a local intense cerehritis had been 
set up in some part of the brain, which failed to be relieved 
when the rest of the brain was relieved of its congestion. 

It is noticeable that in none of the cases was the operation 
followed by severe febrile reaction ; in fact, in most of them 
there was no febrile disturbance noticed after the operation. 

In the series of mastoid cases reported by Schwartze in 
the Arohiv fiir OhrenheUkunde, vols. x. and xi., five cases 
of hyperostosis are given, in which perforation of the cells was 
performed or attempted ; in two of these the operation was 
followed by almost immediate relief to the pain and otlier 
urgent symptoms ; in two others the operation gave gradual 
relief; while in the fifth case there were no urgent Bymptoms 
present, the operation being undertaken for a necrosis. 

Dr. Buck, in hia admirable article on mastoid disease in the 
" Archives of Ophthalmology and Otology," vol. iii., says, in 
speaking of hyperostosis, that, " while this form constitutes a 
distinct pathological condition, we are not yet in possession of 
Bufiieient clinical facts to guide us to a positive diagnosis ; " and 
in his description of the disease says, " Its progress is so in- 
sidious, and 80 rarely accompanied by any marked symptoms, 
that it is only at the post-mortem examination, or when called 
npoti to trephine the bone, that we discover the existence of 
this condition." That the diagnosis is as yet uncertain, these 
eases have convinced me, but they also show that the disease 
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may be accompanied by very marked Bymptomfi simulating 
those of the other varieties of mastoid inflammation. Again, he 
speske of tliis lijperostosis as associated often with " a deposit 
of cheesy material produced by a retrograde nietamorpIioaiB 
of puB, epithelial cells, and mucns," a condition undoubtedly 
fonnd in jjost-moi'tem examinations, but in these cases of mine 
a careful examination with the syringe and probe failed to 
develop anything of the kind, and I think it more likely 
that such deposits are rather the result of a long-continued in- 
flammation of the internal periosteum than of the true hyper- 
ostosis. Certainly such deposits are not necessarily aaaoci- 
ated witli the acute or subacute hyperplasia of the bone. 

At a meeting of the Paris Academy of Sciences in 1875, 
Prof. Gosselin read a paper on " Osteo-neiiralgia of the 
Long Bones,'" in which lie advocated trephining in all cases 
of diseased bone, whether inflammatory or neuralgic, in order 
to relieve the pain if not to cure the disease. From the cases 
of hyperostosis of the mastoid which have been reported, and 
from my experience in these cases, I think the same rule could 
be applied to the inflammatory diseases of the mastoid bone. 
Of ten cases of mastoid hyperostosis with which I am familiar, 
and in whicli the bone was perforated, nine were relieved, and 
the tenth case proved to have a necrosed sequestrum not loos- 
ened ; " in five of these cases the operation was followed by re- 
lief to pain and other severe symptoms within a very short 
time (one to three days), while in the other four the relief 
was more gradual. 

' Britinh MedUal Jo-umal, November 13, 18T5. Paris Letter. 
' Five cases bj Schwartze, op. di. From liere reported. One by Dr. 
Agnew, American Otological Society, 1870. 
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